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COMPARISON OF NATIONAL WIRING 
RULES. 

Attention is called to the comparison presented in 
this issue between the wiring rules in effect in the 
United States, England, and Germany. This com- 
parison has been made in connection with the study 
by the National Electric Light Association Commit- 
tee on Wiring of Existing Buildings, and is of value 
in emphasizing the points of difference in the stand- 
ards of construction which are recognized in the re- 
spective countries. 

It has been realized by many that electrical con- 
struction work in Europe is less expensive than in 
the United States, and that if something could be 
done in this country to eliminate any expense which 
may be found to be unnecessary for safety, it would 
result in a more rapid extension of electric service, 
and the utilization of electric light and electric appli- 
ances by a larger percentage of the American popu- 
lation. In many points, the National Electrical Code 
has not been found stringent enough for construc- 
tion work in our large cities, many of which have 
adopted codes enforcing a higher standard. Never- 
theless, there are probably many points in the Na- 
tional Code which might be modified without intro- 
ducing either fire or life hazards, and if so, such 
modifications should be made in the interest of mak- 
ing electric service available to people of modest 
circumstances. It is a fact that electric service is 
too often looked upon, especially outside of the larger 
cities, as a luxury available only to the well-to-do. 
Any obstacles which may exist in the way of widen- 
ing the usefulness of this agency of service to man- 
kind should be removed, if this can be done without 
introducing any additional hazards. 

The National Electrical Code is the result of much 
study by those instrumental in formulating it,-and 
is intended to represent standards of construction 
which are Safe and which are feasible for the entire 
country. Any code of this kind, however good at the- 
time of its formulation, must require revision from 
time to time if it is to continue to represent the most 
desirable practice. The National Electrical Code is 
revised every two years, and the time for the next 
revision is approaching. A study of the standards 
in effect in other countries may point the way to 
desirable modifications of our own rules, and any 
changes which will reduce the cost of construction, 
without adding danger, should be adopted. 

It will no doubt be generally agreed that many 
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of the American rules which are more stringent than 
For 


instance, when we consider the growing tendency to 


the European rules, are, nevertheless, desirable. 


attach to ordinary lighting circuits current-consum- 
ing devices which require a higher wattage than the 
lamp for which they are substituted, it would be 
very the 
quired in the United States for the area of conductors 


undesirable to reduce minimum now re- 


used in wiring buildings. Other differences, how- 
ever, will be noted in the comparison where the 
European rules are less stringent, and yet are suf- 
ficient for safety. In considering the comparison, 
differences in building construction in Europe and 
America should be taken into consideration. While 
the fire losses in Europe are notoriously lower than 
in this country, there is probably no connection be- 
tween this fact and the standards of electrical con- 


struction. 





ROENTGEN RAYS. 

For many years after their discovery the nature of 
Roentgen rays, otherwise designated as X-rays, re- 
mained a mystery, although there were many specu- 
lations as to the constitution and method of propaga- 
tion of this form of radiation. The new rays did not 
seem to conform to the laws of propagation of light, 
and consequently could not be classed as of the same 
nature. Recent investigations indicate, however, that 
the X-rays constitute the same type of radiation as 
visible light, but are so far removed from it in wave- 


g 
length as to constitute an entirely different class. 
This radiation is as far removed from visible light as 
is the latter from ordinary sound waves. Thus while 
the wave-length of visible light is of the order of 
magnitude of one terf-thousandth centimeter in wave- 
length, the X-rays are waves whose length is of the 
order of one ten-thousandth of this, or a hundred- 
millionth part of a centimeter. So-called “hard” rays 
ind “soft” rays differ from each other in wave-length 
rhe wave-length is also dependent upon the metal 
used as anti-cathode, each element emitting radiation 
which is characteristic. 

Light is diffracted into a spectrum by reflection 
from a grating, which consists of parallel lines ruled 
The dis- 


tance between such lines must be of the same order of 


close together upon the reflecting surface. 
magnitude as the wave-length of the light. For waves 
of Roentgen radiation it is mechanically impossible 
to rule suitable gratings, so spectra of such radiation 
could secured by this means. The wave 


lengths involved here approach molecular dimensions. 


not be 


How crystals have been utilized as reflectors to sift 
out the components of a beam of X-rays and how the 
resulting spectrum reveals the structure of the crystal 
were very elegantly demonstrated by Prof. W. H. 
Bragg in a lecture delivered at the University of 
Chicago last week upon the occasion of the meeting 
of the American Physical Society. Without follow- 
ing out all the steps of such a demonstration it is 
hard for one not intimately familiar with such work 
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to realize how much progress such scientists as Pro- 
fessor Bragg, Rutherford, Thomson and others are 
making in the problem of elucidating the ultimate 
nature of matter and the structure of molecules and 
atoms. It should be appreciated, however, that elec- 
trical science has furnished the key to unlock such 
treasures of knowledge as have been acquired in this 
domain, and that scientists are steadily trending to 
the viewpoint that the fundamental relations of all 
matter are electrical in their nature. 





DOMESTIC SUPPLY PROBLEMS IN ENG- 
LAND. ° 

English station 

years ago formed a select circle known as the “Point 


electric managers who several 
Fives” have been holding an interesting discussion 
on the domestic-supply position. There have not been 
wanting those who have indulged in very optimistic 
estimates concerning the proportions that the cook- 
ing and heating load would take in comparison with 
the power and lighting business. The figures have 
been at times startling in their magnitude and as an 
ultimate goal at which to aim no doubt they would 
serve a useful purpose, but some supply engineers 
hold in this. connection that it is better for immedi- 
ate practical purposes to deal with possibilities which, 
if not actually in sight, may reasonably be expected 
to be so before long. Several members of the asso- 
ciation mentioned have been trying to bring their con- 
freres down to earth again by disputing their asser- 
tions that the domestic load will eventually exceed 
industrial requirements, though they admit that it 
may approach the latter in magnitude and in some non- 
industrial areas will almost naturally exceed power re- 
quirements. 

Mr. Pickvance, the borough electrical engineer of 
\\Vrexham, who set the ball rolling at the recent dis- 
cussion, began by expressing this view. He went 
on to show that the motor load had been, in many 
cases, primarily developed by the exercise of powers 
to hire out motors, and in agreement with a large 
number of other station managers he holds that the 
application of this principle is essential in the cook- 
ing department if real headway 1s to be made. Their 
united efforts along this line would render it pos- 
sible to secure the hearty co-operation of manu- 
facturers by reason of the fact that collectively they 
would be able to place orders in quantities much 
larger than is at present possible and so the price of 
the apparatus would fall. The power load had been 
developed partly, or mainly, because supply authori- 
ties had an efficient, economical and cheap electric 
motor available. He asked: Has the present-day 
small-central-station engineer a cheap and reliable 
cooker at his command? “Electrical cooking as ap- 
plied at present might very reasonably be termed a 
The vast body of artisans and the working 
It was to 


luxury. 
class generally could not be approached. 
this class that the small station engineer with his 
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negligible power load had to look to save him from 
extinction.” He added, no doubt with a view to stim- 
ulating a lively debate, that practically all the advo- 
cates of electrical cooking were toying with the sub- 
ject. 

Mr. Allen, of Wolverhampton, urged that they 
should concentrate on domestic supplies, and secure 
hiriag-out authority in every town, but he admitted 
that although 80 English towns possess such powers 
already, few of them exercise them owing to the apa- 
thy either of the municipal authority controlling the 
undertaking or of the engineer in charge of it. He 
was far from accepting Mr. Pickvance’s description 
of electric cooking as “generally a luxury.” 

A later speaker expressed the view of that element 
that regards the principle of hiring heaters and cook- 
ers as being at present not altogether sound. owing 
to the fear of obsolescence. He favors hire-purchase 
only, and in contradistinction to the “luxury” idea 
he holds that it is not the wealthier class of consum- 
ers who adopt domestic electric contrivances but the 
small consumer to whom a saving in domestic labor 
is a very important matter. This opinion was strongly 
supported by Mr. Fedden, electric supply manager of 
Sheffield, who finds it easier to secure the small 
man, urges the importarice of hiring, does not see 
any prospect of the domestic exceeding the power 
load (Sheffield is, of course, a great industrial cen- 
ter), says that cookers must be reduced in price, and 
believes that in a short time a number of Point Five 
members will be selling electricity for domestic use 
at a secondary rate not more than 0.5 cent per kilo- 
watt-hour. 

Perhaps the most hopeful features of the entire 
debate were the confident statements of two speakers 
to the effect that the water-boiling problem, which 
has always been an insuperable difficulty in domestic 
service, is about to be overcome. The debate may be 
described as a useful all-round one on the domestic 
electric supply problem as it confronts engineers and 
managers in England today, but from what we have 
said above it will not be apparent that English offi- 
cials have yet reached a point at which their own 
convictions can be turned to good account in an 
aggressive and enterprising campaign. Maybe they 
were talking under the influence of the clouds of war 
and with the knowledge that customs of economy are 
likely to be practiced in circles high and low in Eng- 
land for a time. 

Several speakers showed their appreciation of the 
successful efforts made by manufacturers to render 
cooking apparatus more reliable, and others men- 
tioned their own efforts to popularize such service 
in small-class property. For instance, Mr. Bowden, 
of Poplar, said that he had fitted a number of artisans’ 
dwellings with six lamps and a hot plate sufficient to 
do nearly all cooking required, and the total charge 
for apparatus and service was from 36 cents to 48 
cents per week. 
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SALES-DEPARTMENT ORGANIZATION. 

The time when the sales department of a central- 
station company was considered as simply an un- 
necessary adjunct to the organization and in some 
cases as a department to be manned by individuals 
who knew perhaps less regarding the central-station 
business than employees in any other department, 
has fortunately passed. Today, all progressive com- 
panies fully realize the importance of the commer- 
cial end of the business and in fact the progressive- 
ness of many organizations is measured by the policy 
and accomplishments of the sales department. 

The present tendency is admirably shown in the 
D. Beardslee, ap- 


comprehensive article by Mr. F. 
First in impor- 


pearing on other pages of this issue. 
tance, and second only perhaps to the ability and 
character of the chief executive himself, comes the 
personnel of the department. A majority of a cen- 
tral-station company’s consumers rarely, if ever, see 
any other representative from the company than its 
salesmen, unless it be the meter reader. It is es- 
pecially important, therefore, that the salesmen 
should be, not only in name but in reality, represen- 
tatives of the company. This means not only a work- 
ing knowledge of the technical phase of the business, 
coupled with sales ability but, what is eventually 
more important, a thorough understanding of the 
company’s methods of handling its business with the 
public, and of its public policy. A company is as 
friendly with the public, and as successful, as its 
representatives make it. 

In St. Louis, and elsewhere, department and inter- 
department meetings -are held at frequent intervals 
to imbue the sales-department employee with the 
policy of the company and regular classes are held 
to instruct the men in this as well as in general. fea- 
tures of central-station work. Certainly men sent 
out by a company so equipped are better able to rep- 
resent a utility than men simply given a territory and 
told to “get the business.” An executive cannot hope 
to achieve success unless his policies are understood 
and carried out by his subordinates. 

Another feature to which Mr. Beardslee attributes 
the success of the St. Louis company, is the co-opera- 
tion which exists between the various departments 
of the company. This means frequent meetings be- 
tween department heads. The ultimate connection of 
a new customer to central-station service involves so 
many departments that unless the fullest co-opera- 
tion is obtained the new customer is at once led to 
assume that.either the organization is inefficient or 
the company is taking an indifferent attitude after 
the contract has been signed. It is gratifying to ob- 
serve that in St. Louis, because of the co-operation 
between departments and because of the splendid or- 
ganization of departments, much of the red-tape 
incident to a service connection has been eliminated 
and customers are in many cases furnished service 
the same day the contract is signed. 








1068 


Street-Lighting Schedules for 1914. 


The Exectrica, Review AND WEsT- 
ERN ELectric1AN has published for the 
year 1915 its customary tables for 
street lighting on schedules common- 
ly used. These show in tabular form 
the proper time for lighting and for 


extinguishing street lamps on the all- 
Philadelphia 


These 


night schedule and the 


moonlight schedule tables, as 
sheet forming 
booklet 


the use of 


usual, are printed on a 


an insert in a small contain- 


ing detailed instructions on 
informa- 


This 


removed from the book- 


these tables and other useful 


tion in regard to the schedules. 


sheet may be 


let, if desired, and mounted on a wall. 


The booklet gives also the total num- 
ber of hours of lighting for each month 
and for the year for the two schedules 
given in detail and also for a simplified 


form of Frund’s schedule and for the 


moonlight-midnight schedule, the two 


latter being readily derived from the 


published schedules by simple rules 


which are given in the preface to the 
tables 
light- 


As heretofore, a the 


will be 


copy of 


ing tables sent gratis to any 


subscriber requesting one, 


The price 
and to others 
will be 


sr > 


for additional copies 


than subscribers ten cents. 


Meeting of American Physical So- 
ciety. 

the 
held 


November 27 and 28. 


\ meeting of American Physical 


Society was at the University of 
The 


devoted 


( *hicago on 


session on November 27 was 


to a symposium on “Spectroscopic Evi- 


dence Regarding Atomic Structure.” 
On Friday evening a lecture was de- 
livered by Prof. W. H. Bragg, of the 
University of Leeds, England, on 


“X-Ray Spectra.” 

Among the papers presented at the 
session on November 28 were the fol- 
lowing: Capacity of Tung- 
sten at Incandescent Temperatures, and 
an Apparent Radiation Inten- 
sity With Respect to Temperature,” by 
A. G. Worthing, of the Nela Research 
Laboratory, Cleveland, O.; “Saturation 
Value of the Intensity of Magnetization 
of an Iron-Cobalt Alloy,” by E. H. Wil- 
liams, of the Illinois; 
“The Direct-Current Corona of a Wire 
Through a Circular Opening of a 
Disk,” by L. W. Faulkner, of the 
Illinois; “Experiment- 
the Relation 
Current and 
Due to 
Possibilities of 


“Thermal 


Lag of 


University of 


University of 
al Detérmination of 
the Corona 
Increase of Pressure 


Between 
the 
Direct-Current Corona; 
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a High-Potential Voltmeter Based on 
This Pressure Phenomenon,” by E. H. 
Warner, of the University of Illinois; 
“Determination of the Elementary 
Charge of Electricity by Means of 
Magnetic Properties and the Magnet- 
on,” by Jacob Kunz, of the University 
‘The Variation of the 
Wave-Length-Sensibility Curves. of 
Selenium With Temperature,” by E. O. 
the State University of 


of Illinois; 


Dieterich, of 


lowa. 
Dr. Worthing gave as the values for 
the specific heat of tungsten 0.04 to 


0.05, at temperatures from 1,600 to 2,200 
degrees absolute. 

Mr. Williams 
specimen of Fe:Co, 12 by 16 millimeters 
The value for the 
intensity of magnetization in C. G. 
1,791 after melting in 
a vacuum under reduced pressure, 1,962 


used an_ ellipsoidal 


in size, maximum 


S. units was 
and 2,050 after remelting 
and forging. The average for 
iron are 1,700 to 1,800. 


after forging, 
values 


Mr. Faulkner observed the discharge 


between a wire and the edge of an 
angular disk through which it passed. 
The lowest discharge voltage giving a 
was smaller when 


negative electrode, 


visible discharge 
the wire the 
and decreased as the pressure was de- 
The wire was two millimeters 


was 


creased. 
in diameter and the disk was 1.5 milli- 
meters thick. 

Mr. Warner found a straight-line re- 
lation between the corona voltage and 
the pressure produced by ionization. 
For a discharge voltage of 15,000 volts 


the pressure increase amounted to 1.2 
centimeters of mercury. 
Dr. Kunz, from experiments.on a 


number of magnetic materials, deduced 
a value for the elementary charge of 
electricity which is about 4 per cent 
less than the value found by Professor 
Millikan by a more accurate method. 


Mr. Dieterich found that the varia- 
tion in sensibility of selenium with 
change in wave-length was less at 


higher temperatures than at ordinary 
temperature. Thus at 132 degrees 
centigrade the variation was less than 
half at 23 degrees. Moreover, the max- 
imum sensibility occurs for a longer 
wave. 
ee 

St. Paul Jovians Entertained by 

Tri-State Telephone Company. 

The St. Paul Jovian League was en- 
tertained on Thursday, November 1, by 
W. S. Williams, manager of the St. 
Paul office of the Tri-State Telephone 
Company. Luncheon served by 
the company, and_a short talk outlining 
the development of the telephone in- 
dustry locally was given by Mr. Wil- 
liams. There was also a demonstration 
of the operation of the automatic tele- 
phone, a number of instruments being 
connected up to a demonstrating switch 


was 
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and distributed the various 
tables. 

The officers of the St. Paul Jovian 
League for the ensuing year are Clovis 
M. Converse, Tribune, and A. L. Frank- 
enberger, Second Tribune. 

a PS RE 
Chicago Section, Electric Vehicle 
Association. : 

The meeting of the Chicago Section, 
Electric Vehicle Association of Amer- 
ica on December 1, was given over to 
an informal discussion of “Operating 
Costs of Electric Passenger Cars,” led 
Harry Salvat, of the Fashion 
Garage. Speaking from the garage 
standpoint, Mr. Salvat referred to the 
superior facilities available in Chicago 
and to 
the severe service demands. His 
perience is that efficient service is of 
more importance to present passenger- 
car users than the question of cost. 
Garage service has become so exacting 
and specialized that separate attend- 
ants are required for battery inspec- 
tion, outside washing and polishing, 
window cleaning, upholster cleaning, 
brass polishing, etc. Mr. Salvat spoke 
of the low depreciation of the electric 
as compared with the gas car, referring 


among 


by 


as compared with other cities 
ex- 


particularly to some 30 cars in his 
garage which have been in constant 
service from 8 to 10 years. He stated 


in conclusion that if gasoline-car 
garages would give the same service to 
gasoline users that electric garages are 
required to give to the user of the bat- 
tery vehicle the cost would be from 
two to four times the present cost of 
electric-garage service. 


= 
_-s? 





December Institute Meetings. 


The 302nd meeting of the American 
Institute of Electrical Engineers will 
be held in the Engineering Societies 
Building, New York City, on Friday, 
December 11, at 8:15 p. m. The meet- 
ing rooms will be opened an hour in 
advance of the meeting for informal 
conference of members'‘and guests. 

Two papers will be presented at the 
meeting: “Insulator Depreciation and 
Effect on Operation,” by A. O. Aus- 
tin, and “Effect of Altitude on the 
Spark-over Voltages of Bushings, 
Leads and Insulators,” by F. W. 
Peek, Jr. At the close of the technical 
session a smoker will be held. 


_— 
—_-?> 





Chicago Jovian League. 

At the meeting of the Jovian League 
of Chicago on November 30, W. R. 
Rothacher interestingly described the 
methods of producing motion-picture 
films, with particular reference to the 
applications of electricity. He referred 
to the hazards, financial and electrical, 
encountered. 
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Electricity in the Publishing Business. 


A business of 275 years’ standing is 
uncommon, even in New England, but 
the of the University 
Press, of Cambridge, Mass., which was 


this is record 
established in 1639 by Stephen Day, as 
a part of Harvard has 
been in practically 
tion ever since. The business has been 
conducted for many years by John Wil- 
& Son, having 


College, and 


continuous opera- 


son Incorporated, it 








This article describes the elec- 
trical equipment in a modernized 
publishing plant that has had ex- 
perience with all types of me- 
chanical and electrical drives. 
Data are given on the detailed 
motor installation, together with 
information respecting control. 




















tric Light Company, whose generating 
station on the river about a mile down 
stream supplies electrical energy to the 
University city, for street, residence and 
business uses. 

When _ the 


erected and equipped about 18 


present building was 


years 
ago. the Adams cylinder presses, then 
of an efficient type, were in use exclu- 
were indi- 


sively and gear-driven by 





Motor-Driven Cylinder Press With Pulley Protective Device, University Press, 


been divorced from the College long 
ago. 

3eginning as it did with hand-set 
type and hand-lever presses such as 
Benjamin Franklin used a_ century 
later, the establishment is now equipped 
with the most improved type-setting 
machines and cylinder presses, all of 
them electrically driven by individual 
motors. 

The University Press does a general 
publishing business—the composition, 
electrotyping and press-work of books 
and pamphlets, but the binding is done 
outside, except on small. work. The 
building stands on the bank of the 
storied Charles River, and its ivy-cov- 


ered brick walls give a classic setting 
to what is a thoroughly up-to-date in- 
dustrial plant. 

About 300 persons are employed, un- 
der most favorable conditions of day- 
light and air, while the illuminating 
provision for after-dark work consists 
of about 700 Mazda incandescent lamps 
of 25 to 100 watts, installed on shop- 
made adjustable brackets over the type 
frames, and in close metal, aluminum- 
tainted refractors over the stones and 
presses. 

The lighting equipment is operated 
un 110 volts alternating current, and 
the motors on 500 volts direct current, 
both supplied by the Cambridge Elec- 


Cambridge, Mass. 


v.dual motors of Lundell maké. Now, 
while 19 Adams presses~-are retained, 
with their motor equipment, for special 
work, 23 cylinder presses of recent 
make have been installed in the press- 
room, all of them driven by motors 
of an improved type. The motors have 
a speed of from 1,000 to 1,500 revolu- 
per minute, and by means of 
belts are connected with the 
driving pulleys of the presses. Gen- 
erally, the motors are located under 
the “step” of the press, but in the case 
of the two-color Miehle press the mo- 
tor is located directly under the press 
itself. Push-button stop and inching 
controls are installed on the most re- 


tions 
short 











Electrotyping Outfit. 


cently acquired presses, and the Cut- 
ler-Hammer automatic controlling ap- 
paratus is common to the newer ac- 
quisitions, and als the job presses 
used for over printing and small 
work [his apparatus enables the 


number of impressions hour to be 


per 


determined upon, and that speed car- 
ried through a run of presswork in a 
uniform manner, without the feeder’s 
interference 

Of the several makes of cylinder 
presses in use, a test has shown that 


the Miehle cylinder, because of easier 


bearings, lighter construction and ex- 


cellent balance, gave more impressions 


per kilowatt of energy than any others 


installed 





Motor-Driven Paper, Cutter, Rheostat Above. 
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Motor- Driven 


Generally speaking, it was found that 


the Huber press of 33 by 52-inch bed 
required a motor of about six horse- 
power. Several presses of this size 


and make are driven by five-horsepow- 


er motors, but the use of at least six- 
horsepower motors is found to be bet- 
ter practice. 

The 
serve an extra armature to fit motors of 
the 


Press’ electrician keeps in re- 


five-horsepower Holtzer-Cabot 


which there several con- 


so that 


type, of are 


nected, in case of disablement 
a motor can ke speedily rehabilitated, 
thus entailing slight delay. A 


7.5-horsepower and a 5-horsepower mo- 


spare 


tor are also kept in reserve, to install 
temporarily in the event of any of the 








Two-Horsepower Motor 


Monotypes. 


motors failing. Cork-insert pulleys are 
being installed on motors where the 
belt drive is short. It is found that 
the use of these pulleys saves the 
slackening of belts, one of them run- 


ning six months without necessitating 
the belt being tightened. 

In order to provide for power for 
night work, and to obviate the possi- 
bility of delay through motor trouble 
when the electrician is off duty, besides 
relieving the single operating 


the air-compressor for monotype key- 


motor 


board work, a second motor is in place, 
in line with the first, having a pulley 
of proper size to give equal speed to 
the compressor and a shorter length of 
belt in readiness to connect the reserve 





Driving 500-Ton Type-Molding Press. 
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Book Publishing Data. 


The University Press, at Cambridge, Mass., employing about 300 hands. 
The total connected horsepower is 236. Total number of motors, 79. 
The kilowatt-hour power consumption, direct current at 500 volts, was 17,340 for the month of October, 
_ an average of 642.2 kilowatt-hours per working day, the Press being run six days a week, eight hours a day, 
with about 25 per cent of plant operated at night with a 48-hour per week shift. Average kilowatt-hours 
per month per connected horsepower, 75.82. 
Load-factor, 12.8 per cent. Operating-time load-factor, 31 per cent. 


Motor INSTALLATION. 
The following is a list of the motors installed, with their hosepower and type. The energy supply is 


500-volt direct current procured from the Cambridge Electric Light Company. Contract power rate is: First 
5,000 kilowatt-hours a month, $163.58; next 10,000 kilowatt-hours, 1.85 cents; next 35,000 kilowatt-hours, 1.8 








cents, net. 
No. Horse- | Type of Motor Application. 
power. | 
2 | Lundell Shunt |Four Linotypes from shaft. 
2 4 Lundell Shunt |Air compressor seven monotype keyboards and five casters; 
| motors operate alternately. 
3 0.25 General Electric | Three casting machines. 
2 0.25 Holzer-Cabot | Two casting machines. 
1 3 Diehl |Standard Automatic-feed high-speed press. 
1 2 | Lundell Shunt | Four Chandler & Price presses on counter shaft with fly-wheel. 
1 2 | Lundell Shunt |Superroyal Universal press, 14 by 22-inch bed. 
1 2 | Lundell Shunt | Superroyal Universal press, 14 by 22-inch bed. 
1 2 Lundell Shunt |Superroyal Universay press, 14 by 22-inch bed. 
| The three motors above are connected through Cutler-Hammer 
controllers, giving about 50 per cent speed range. 
19 1.25 | Lundell Shunt | Forty-four-inch Dexter paper cutter. 
1 10 | Diehl Compound| Geared to 19 Adams cylinder presses. 
1 1 Sprague 
Comneund Huber-Hodgman perfecting press. 
4 Lundell series | Operates elevator of pile feeder. 
4 Lundell series | Babcock cylinder press, 25 by 38-inch bed. 
5 Compound Babcock cylinder press, 25 by 38-inch bed. 
5 Compound Babcock cylinder press, 33 by 52-inch bed. 
5 Compound Babcock cylinder press, 33 by 52-inch bed. 
5 Compound Babcock cylinder press, 33 by 52-inch bed. 
4 Lundell series | Babcock cylinder press, 33 by 52-inch bed. 
6 C. & C. Shunt | Miehle cylinder press, 34 by 52-inch bed. 
7.5 Lundell Shunt | Cottrell cylinder press, 41 by 61-inch bed. 
4 | Lundell Shunt | Miehle cylinder press, 41 by 61-inch bed. 
6 | Diehl Compound] Miehle cylinder press, 34 by 52-inch bed. 
7.5 | Diehl Compound| Whitlock cylinder press, 42 by 63-inch bed. 
5 Compound Huber cylinder press, 33 by 52-inch bed. 
7.5 Compound Huber cylinder press, 33 by 52-inch bed. 
5 Compound Huber cylinder press, 33 by 52-inch bed. 
5 Compound Miehle cylinder press, 34 by 52-inch bed. 
7.5 Interpole | Huber cylinder press, 34 by 52-inch bed. 
7.5 Interpole Huber cylinder press, 33 by 52-inch bed. 
10 Interpole Miehle two-color cylinder press. 
3 | Compound Campbell cylinder press, 34 by 52-inch bed. 
2 Lundell Series |Campbell cylinder press, 25 by 38-inch bed. 
10 Compound | Huber cylinder press, 41 by 62-inch bed. 


| Crocker-Wheeler | Five hundred-ton molding press. 
Lundell Shunt |One hundred-ton molding press. 

Lundell Shunt | Water pump. 
Lundell Series |Shaving machines. 
| Lundell Series | Distributor and lead pump. 

Lundell Series | Blower for cooling casts. 

Holtzer-Cabot Generator set for electrotype tanks. 

Lundell Shunt | Two routers: 

Lundell Shunt | Side planer. 
C. & C. Shunt | Hoe saw. 
Lundell Shunt | Lovejoy shave. . 
Lundell Shunt |Lovejoy saw and trimmer. 
Compound Williams-Lloyd shave. 

Lundell Shunt | Hoe trimming saw. 
Crocker-Wheeler| Hoe type-high surfaces. 
| Westinghouse | Freight elevator. 
| Lundell Shunt | Bronzing machine. 
| Lundell Shunt Hydraulic pump for dry presses. 
| Dooley Series | Paper cutter in basement stock room. 
| Shunt Machine shop. 
| 
| 
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Holtzer-Cabot |‘senerator set for telephone and bells. 
Lundell Shunt |Spare motor, not connected. 
Sprague Shunt |Spare motor, not connected. 
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desired A double-throw 


oth 


motor if 


switch controls | motors. 


As a means of safety, to protect the 
workmen and also to keep the dust 
from the mechanism, particularly in the 
room, the rheo- 


electrotype finishing 


stats that are in exposed positions are 


made of a disk of 


covered with a case 

fibroid, with a rim the depth of the 
lever, the handle protruding through 
the disk. Shop-made metal hoods are 


provided as a covering protection to 
the exposed end of the motors, these 
being constructed of galvanized iron in 


sold- 


joints and forming a trun- 


three pieces, being riveted and 


ered at the 


cated cone. Pulley guards for the cyl- 


inder-press motors are made of strap 


irons three inches wide, bolted to the 





Motor-Driven Circular Saw in Job Composing Room. 


under side of the press step and car- 
rying on the lower end and opposite the 
pulley a circular metal disk, which pre- 


vents the pressmen’s aprons being 
caught in passing. 

On most of the cylinder presses 
Chapman electric neutralizers are in- 


stalled, to remove the troublesome 
static electricity from the sheets as 
they are being “run off.” This appa- 


ratus is found to be of great value be- 
yond the fact that it prevents the 
sheets adhering together, in that in de- 
livering, the work is deposited on the 
delivery table in such a manner as to 
form an air cushion under the newly 
printed sheet, thus preventing offset- 
ting. 
The with the 


electrical connection 
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neutralizers is from three transform- 
ers on the 110-volt lighting service, lo- 
cated on the side of posts in the press- 
room, and near the ceiling, which step 
the voltage up to about 10,000 volts, 
at which pressure it is carried in small 
the 
insulated 


amperages to various machines 


through heavy cables _in- 


stalled 
three inches from the ceiling. 


on porcelain insulators about 

A telephone system with 16 stations 
is installed throughout the works. A 
generator operated by a _ 0.25-horse- 
Holtzer-Cabot 
energy for the system and for electric 
call bells, and the push-button 


throw-off attachment on the perfecting 


power motor furnishes 


for 


press. 


\ six-horsepower shunt motor fur- 











nishes motive power for the machine 
shop in the basement, consisting of two 
engine lathes, an upright drill, planer, 
shaper, jig and bench saws, and also 
to two Boston stitchers located on the 
floor above. 

While most of the motors are located 
floor, one which operates a 
large paper cutter in the basement 
stock room is installed in an inverted 
position from the ceiling. The motor 
operating a second paper cutter used 


on the 


for trimming printed work is encased 
in a box and the belt likewise encased, 
so as to prevent paper trimmings being 
brought in contact. A wise arrange- 
ment on this cutter is the placing of 
the starting apparatus on the top frame 
of the cutter rather than under the bed, 
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thus giving it a clearer view to the op- 
erator and also obviating the danger 
ignition through sparks 
contact with inflammable 


of possible 
coming in 
paper waste. 
The company’s electrical expert has 
made good use of the still serviceable 
Lundell motors, in many instances con- 
necting machines with units of this 
type that otherwise could be motored 
to good advantage with motors of less 
horsepower. In these cases the older 
motors are used mainly on machines 
that require oniy intermittent power; 


hence the added consumption of en- 
ergy is not a serious consideration. 
A Holtzer-Cabot generating set in 


the electrotyping department supplies 
six-volt energy up to 1,400 amperes to 








Perfecting Press Driven by a 10-Horsepower Motor. 


the electrotype tanks. The two routers 
which are used in the finishing room 
inclosed on three sides with fine 


are 
wire netting to prevent metal splinters 
flying. The machines are run from 
vertical shafts which are connected 


through a counter shaft to the motor 
by quarter-turn belts. 

A convenient feature of the compos- 
ing room is a small circular saw, used 
for cutting leads, reglets and furniture, 
and driven by a 0.5-horsepower West- 
inghouse motor attached to the frame. 

The Huber-Hodgman perfecting 
press is equipped with five push-but- 
ton stops. 

A table showing the various motors 
and their applications accompanies this 
article. 
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CENTRAL-STATION SALES DE- 
PARTMENT ORGANIZATION 
AND WORK. 





By F. D. Beardslee. 





The organization of a central-station 
sales department to be successful in 
its work, must necessarily be built up 
after carefully considering the local 
conditions relative to the desires of 
the public and obstacles to be over- 
come; therefore, as the writer’s expe- 
rience has been entirely in the city of 
St. Louis, some of the following com- 
ments and information may not be ap 


plicable to any other city. 
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Mr. Beardslee, who is sales 
manager of the Union Electric 
Light and Power Company, of 
St. Louis, has an established rep- 
utation as a successful and ener- 
getic central-station executive. 
He presents in this article a 
comprehensive resume of sales 
department activities as applied 
in St. Louis and offers to the in- 
dustry many valuable sugges- 
tions. 




















sales department, from which it will 
be noted there are seven division heads 





SALES MANAGER 














AND WESTERN ELECTRICIAN 


1073 


Uldeddddddddddl 


We 


Yl 


work in that district. In this way a 
man is responsible for the new and old 
business in that district and he is not 
interfered with by having another man 
close some of his business after he has 
put in considerable work on the pros- 
pect. 

If a man has been in a district for a 
year he should be moved to another 
district and some other salesman trans- 
ferred to his district. By changing the 
men in the districts once each year, it 
will be found that business which the 
old men considered impossible is ob- 
tained by the new men. To explain 
this more in detail, will cite a case. A 
man who is familiar with his district 
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/ STENOGRAPHER 
2 STENOGRAPHERS 9 SALESMEN OELMAR S.GRANO | MW. GRANO S CLERKS 13 DAY CLERKS 
2 STATSTICAL CLERKS BRANCH BRANCH | BRANCH FOREN 2 SreMyo PAPHERS 
2 STENOGRAPHE: 
/OARY CLERK /DAY CLERK| 1 ORY CLERK 
/MGHT * INGHT ‘NIGHT * Sa 
SSALESMENV 3 SALESMEN| 3SALESMEN 
/ PORTER (PORTER 
| ASST. CHIEF CLERK 
’ /UTWITY MANY 
“WHITEWAY COMMERCIAL / LUNE EXTENSIO0Y MAN 
10 0 SALES. ~ ent aeeee 12 CLERKS 
ST010 SALESMEN 10 SALESMEN 2 STENOGRAPHERS 
2 OFFICE BOYS 
te WIR ING- ” 
ALREADY BUILT HOUSES 
7SALESMEN 
Fig. 1.—Organization Chart of Union Electric Light & Power Company’s Sales Department. 


The city of St. Louis has an area of 
61 square miles: residential section, 46 
square miles, commercial section, 
square miles. From these figures you 
will notice that 75 per cent of the to- 
tal area is known as residential and -25 
per cent as commercial. 

Organization. 
Fig. 1 shows organization chart of 


15 


in charge of the different classes of 
work, reporting directly to the sales 
manager. 

It is desirable in laying out the work 
to obtain lighting and power business 
to decide first how many men it will 
require to properly cover the city, then 
divide the city into districts, making 
one man responsible for his class of 


is asked to take a new man and break 
him in. The.new man, in passing a 
certain store, says, “There is a store 
which should be using electric service 
in place of gas.” The old man says, 
“That fellow is impossible. I have 
called on him numerous times in the 
past, but now waste no time on him.” 
Thus showing that a man, becoming 
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so very familiar with his district, will 
unintentionally neglect certain matters 
where a new man with a different per- 
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sires to cultivate, it is an easy matter 
for the new man to call for assistance. 
Industrial Division. 



























































sonality could possibly go into the It is customary in some cities for 
LIGHT AND POWER CONNECTION DATA C.B.No 
“ UNION ELECTRIC LIGHT AND POWER CO. 
SAINT LOUIS, MO. DATE 191 
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Fig. 2.—Data Sheet Filled Out by Salesman When Contract is Secured. 


store using gas service and close a 
contract, accomplishing a thing that 
the old man considered impossible. 
It is said, “Fools rush in where angels 
fear to tread.” The new man in this 
case is far from being a fool, but not 


being handicapped with past prejudice 


the industrial division to have special- 
ists, such as men thoroughly versed in 
woodworking, refrigeration, etc. We 
have tried this system but came to the 
conclusion that this class of men, hav- 
ing a district and being responsible for 
all the business in that district, obtains 





om Se Tee 14 
Form 439-Reyv 





INQUIRY FOR SERVICE. 

Name 7 
CD ID creccecnncttntaninernstecemrertanatassnimnnatnirinnicinieminamntianenesial aes. staicmmnsinatitiatelas tnsnaninnan vines: resineatienaitlllniae nanan 
FEROS OOed............000..nc00000.c0s00 cvccscessvesnssneeseseneensas Business 
Call received to Time M. By 
Nature of service wanted ye omy a 

i de for..... os t A.M. 
Appointment made for ome a — = * 
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By Date 10 Time con lM, 
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Fig. 3.—Inquiry Slip Used by Clearing House. 


in the matter, is able to approach the 
Therefore 
change men once a year, and in case an 
old man has made a particular friend 
whom the new man de- 


prospect in a different way. 


one 


of 


some 





a broader knowledge, and in case any 
one man more conversant with a 
certain subject, the district salesman 
calls him in consultation, in this way 
obtaining the information and a more 
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general knowledge. When specialists 
are employed, the men travel all over 
the city, paralleling each other and no 
one is responsible for digging up vari- 
ous kinds of business as is the case 
when each man is responsible for his 
own district. 

It is very essential in handling large 
jobs to compile carefully all data in 
connection with the work and also to 
keep an accurate record of conversa- 
tions prior to and after the signing of 
a contract; therefore a folder record is 
started at the beginning of negotia- 
tions and all data are compiled in this 
folder under the 
ings: Proposals and Correspondence; 
Operating Costs; Equipment Changes; 
Plant Data; Miscellaneous. 

The first sheets of this folder record 
address of prospect, 


following sub-head- 


the name and 
name of party who should be seen in 
connection with the work, and follow- 
ing is the date of each call opposite 
notes made at the time. 

In recording the main points of a 
visit, salesman dictates his notes to a 
stenographer, removes the first 
sheet from the folder, inserting date of 


who 


call and notes on visit. Two carbon 
copies of notes are made—one copy 
goes to assistant sales manager for 


follow-up; the other copy being sent 
to the sales manager, and in case he 
feels that the general manager or any 
other official of the company could, in 
a personal way, be of assistance in 
closing the contract, the copy is sent 
to the general manager or other offi- 
cial, with proper notations; thus every 
one interested is kept in close touch 
with the big jobs. 

To emphasize the necessity of 
accurate record of this kind, reference 
is made to a case in mind. The writer 
when calling on the manager of 
large institution, during a period of 
two years, in trying to obtain a con- 
tract for central-station 
place of an isolated plant, was told by 
the prospect that a year prior, at the 
time of one of the writer’s calls, 
had promised to certain things 
which we now would not agree to do 
The folder was immediately referred 
to and upon reading the notes regard- 
ing the matter under discussion, 
prospect was told exactly what trans- 
pired at that time, and he stated that 
if we had made a record of the conver- 
sation, no doubt he was mistaken. This 
folder record is also very convenient 
in case a prospect should telephone re- 
questing that we call on him, not giy- 
ing us time to study into the former 
transactions—we take the folder from 
file and if possible read over the rec- 
ord of calls on our way to keep the 
appointment, thus being able to refresh 
our memory and also to conveniently 
refer to the papers and data during 
the conversation. 


an 


a 


in 


service 


we 


do 


the 
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The industrial division salesmen 
have a meeting with the assistant sales 
manager on each Tuesday and Friday 
for one-half hour, when the different 
active jobs are discussed, thus getting 
benefit of advice from all the men. 
experience it has been found 
that if a general salesman is permit- 


the 
From 


ted to take contracts for residence and 
commercial business, one class will 
suffer, owing to the fact that a sales- 


man will usually take the road of least 
bringing in the business 
easiest to obtain and on 
can make the best showing; 
therefore, if a man must make good 
obtaining residence business only, 


resistance, 
which is 
which he 


by 
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essential that a thorough system be 
established to permit the passage of 
contracts and other papers so that de- 
livery of service will ndt be delayed 
but expedited. 

It would be impossible in this article 
to cover all the details of this division, 
but will mention the passing of con- 
tracts of the company with data slips 
(Fig. 2). These data slips are filled 
out by salesmen at the time contract 
is taken, and for the purpose of mak- 
ing service connection promptly, sales- 
men are required to telephone the elec- 
trical department, giving full details 
of data slip, with name and address, 
so that the detail work in the electrical 
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connected load, demand, etc., then 
placed in file. One copy of data slip 
is sent to the credit department for 
rating immediately upon receipt by the 
clearing house, and if there is good 
reason for stopping the connection, it 
can be done before actual work is 
started by the electrical department. 

Residential connections are made 
without thorough credit investigation 
at the time; thus it is possible many 
times to make such connections the 
same day contract is signed. 

The clearing house receives all in- 
quiries for service and same are made 
out in duplicate on appointment slips, 
shown in Fig. 3. These inquiries are 
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HANDICAPS AND MINIMUMS. 


RESIDENTIAL SERVICE SALBSMEN. 
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K.W. CAPACITY, Hew Business & 

AGGitional...e+..s++s 2 
$100.00 ESTIMATED YRARLY REVENUS......- 3 
KILOWAT CAPACITY connected on 





ry 
SUGGESTICN for good ef the servi 
which is adopted...+.+++ 10 








DEMERIT POINT SCHEDULE. 








Paeilure to take discon: ection order tor old location shen 
contract for new jocation, 
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Fig. 
this class of business will not be neg- 
lected. 

Each salesman has a district and 
not permitted to solicit business out- 
side of that district. In case a sales- 


man comes in contact with business 
in another district, he is instructed 
to close the contract, but receives 
credit for only half the value of the 
order. 

: Clearing House. 

The clearing-house division is in 


charge of a chief clerk. The work of 
this the keystone of the 
sales department, and due to the great 
of paper work handled, it is 


division is 


volume 


department starts within an hour or so 
after contract is signed, thus gaining 
possibly 24 hours before the contract 
is delivered to the clearing house and 
passed to the electrical department. 
When a contract reaches the clearing 
house it is checked with the telephone 
data information and if any errors ex- 
ist, they are then corrected. It has 
been the experience that, considering 
the number of contracts telephoned in, 
the errors are a very small percentage 
of the total. After connection is made 
contract is passed to the billing de- 
partment and then returned to the 
clearing house for final check as to 


4.—Schedule of Salesmen’s Salaries and Merit Points—Union Electric Light & Power Company. 


immediately telephoned to the proper 
division and followed by the original 
appointment slip, the duplicate being 
kept in the clearing house file for fol- 
low up purposes and check in case 
complaint is made that salesman failed 
to call. 


All inquiries covering service con- 
nections in accordance with signed 


contract are handled by the electrical 
department. Inquiries pertaining to a 
contract or rates are handled by the 
clearing house. 

This division compiles all tabulated 
figures pertaining to business handled, 
also pay roll and other miscellaneous 
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tion of motors to woodworking and 
other industries; nitrogen-filled lamps; 
and various new appliances. 

The officers of these meetings are 
chairman, vice-chairman, and _ secre- 
tary, and are elected by the salesmen 
Neatness ied _Industry Enthusiasm ad Analysis ed the first of each year. 

Merit System For the Payment of Sal- 
aries and Commission to Salesmen. 

More than a year ago, in analyzing 
the work done by the salesmen, it was 
felt that some men were receiving 
more compensation than they should 
es ere a eae ae and others not enough; therefore, for 
the purpose of more equitably paying 
for service rendered, a schedule (Fig. 
4) was gotten out on a merit point 
basis. 

From the chart shown it will be seen 
A-VERY GOOD CUB -GOOD C—FAIR D-POOR that salesmen’s salaries increase in ac- 
|_Instructor Date cordance with length of time they 
have been with the company. In ad- 

Fig. 5.—Record Card for Class Rating of Salesmen. dition to this, there are monthly bo- 

nuses paid to the men obtaining the 

paper work in connection with the tatives of different manufacturing con- greatest amount of business during the 

sales department. cerns address the meetings on certain month, and as commission a certain 

subjects, such as fans; cost of build- amount is paid per point after demerit 
ing construction for motor-driven ver- points are deducted. 


NAME UNION ELEC. LIGHT & POWER CO. 
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EDUCATIONAL COURSE-—ANALYSIS 
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Department Meetings. 
To keep division heads closely in 


touch with all details of their respect- SUS steam-driven machinery; applica- The demerit points are charged in 
ive divisions and improvements that 
may be made, and the sales manager Form 160-A. 2500-14 
closely in touch with the entire depart- ORDER FOR WIRING ALREADY BUILT HOUSES 
ment, it is necessary to have meetings, (AND FIXTURES POR SAME) 
191 


as follows: (1) Each division head has 
UNION ELECTRIC LIGHT AND POWER COMPANY: 


a meeting with the employees in his Please install wiring, etc., as per details below, and in accordance with price schedule and terms and conditions on back 
division, the division head presiding, 





























. hereof, at premises — —o _— for which I 
with a secretary to keep the minutes 
of meetings, on the tenth of each —a ‘ a ae seaeeanaaieata re 
month, for one hour, after office hours. . es mpen comgnnten of wich, ent = on each following monthly bill for electric service, anti] total amount 
(2) The division heads have a meeting The first payment hereunder shall not be less than ten per cent (10%) of full amount, and the balance shall be divided into 
once each month from 4:30 p. m. until monthly amounts 
, : — WIRING. 
business is finished, sales manager pre- — - ee ———-- — i 
siding, with secretary to keep the min- _ltem No. __| ____|]__Ne Discounts _ 
utes of the meetings. an ‘ | 
In this way matters for the good of On | 
the service are brought up by employ- , “ , a 
ees with the division heads, and at that os saul 
time provisions are made to immedi- _“*_ receptacle outlet in. niin — | $185 
ately rectify any trouble or adopt ben- 2 Gecceiiitesitiieni | 
eficial suggestions, or are taken up by wn — ene 
the division head at the division heads’ | 
meeting and there discussed, and if a . - aaa - | | 
‘ : ; Total additional outlets @ $1.80 
question is of enough importance and _— ‘ ssssiaianianieadieiantaleliidiated ceetaroie | 
possibly affecting the policy of the un : - ee 2 _ 
company, it is taken up by the sales tS ciate ; bie See 
manager at the staff meeting, presided — 2 | | 
over by the general manager. — — —" name 
This arrangement speaks for itself - : | 
: Z Quantity LOCATIONS 
and the benefits derived can be appre- — ne ace — — ; ‘acne | 
ciated without further explanation. ail 7 Citi eA" ae 
Sales Meetings. ——_—_—_|———— ~ancitliaioa 2. é 
Regular meetings are held each Sat- PE CEA TSO MT RS aN ness wasemenainiiaadiciaaelll art | 
urday from 12:00 m. to 1:00 p. m., all RC TARE? CR aa pean : 
salesmen and division heads being in AG: (om, TRL EME aes meer eee @_ a 
attendance. At these meetings items - —— —— 2 ine 
of general interest which have been SG FAT Gee re ES —- ane 
found during the week are discussed a! Se sntiinatiheaiitalatidiecaanpitnpgit toes =. 
and also special instructions for sales- Total Amount, 
men are given verbally, so that a thor- Paar ie The, stave prise astode ton for customary leapecticn. eee =a 








a =<—— = SS SS 


ough discussion and understanding may SSS 
be had. From time to time represen- Fig. 6.—Wiring Contract. Rate Schedule is on Reverse Side. 
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cases where salesmen report incorrect 
addresses, thus causing the company 
to send its men to the wrong place at 
a considerable expense; also in cases 
where salesmen receive certain instruc- 
tions and fail to carry them out. If 
a salesman is demerited and cautioned, 
then makes the same mistake again, 
he is demerited much heavier, and if 
the same mistake is made the third 
time, he is dismissed from the service 
of the company. It might appear that 
some salesmen have very few merit 
points left at the end of the month, 
but after the first two months this plan 
was used, comparatively few cases 
have been found where it was neces- 
sary to charge demerits. 


Educational Course. 

Three years ago, when first applying 
the demand schedule, it was evident 
that a salesman should be thoroughly 
versed in mathematics and rate sched- 
ules to be able to properly inform con- 
sumers regarding same; _ therefore, 
there was instituted classes which have 
grown in size and subjects. 

The educational work of term 1911- 
12 was continued the past winter. The 
large number of students in the pri- 
mary class made it necessary to di- 
vide this class into two. This made a 
total of four classes this year as com- 
pared with one class in the initial sea- 
son and three last year. Primary class 
has an enrolment of 36; intermediate, 
14; junior class, 13; senior class, 9; 
making a total enrolment of 72. The 
original plan of holding the class 
meetings every Saturday afternoon 
was changed when the classes resumed 
work the beginning of October, 1913, 
and the sessions are now held on al- 
ternate Monday evenings and alternate 
Saturday afternoons of the same week. 

The school year is divided into three 
two-month terms, beginning with the 
first class day in October, December 
and February. Examinations are held 
at the expiration of each term, and any 
promotions or demotions that may be 
deemed necessary are made then. The 
primary class has been instructed in 
elementary arithmetic and the applica- 
tion of the residence rate schedule; the 
intermediate class has been taken 
through arithmetic and given instruc- 
tions in the application of the com- 
pany’s commercial light and power 
schedules; the junior class has been 
given all the terms and conditions of 
the rate schedules; and the work of 
the senior class has included the cor- 
rect application of various types of 
motors, definitions of electrical terms, 
wiring costs, as well as the use of 
central-station service for ice-making, 
laundries, woodworking, etc. 

When it is found necessary to fill a 
position in the sales department, rec- 
ords of the educational classes are ex- 
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amined and men are promoted accord- 
ing to their class rating. (See Fig. 5.) 
If an industrial-power salesman is re- 
quired, we refer to records of class No. 
3, junior, and from these records it “is 
easily ascertained whether or not any 
member of that class is capable of 
passing an examination for promotion 
to class No. 4, senior, and take on in- 
dustrial-power engineering work. 

All new men are placed in class No. 
1 temporarily, and if they can move to 
class No. 2, intermediate, within first 


year, they are advanced two years in 
the service of the company, which 
means, as per schedule, an increase in 
salary. Thus a new man, if more ca- 
pable than one of the older employees, 
may go ahead and not be held down 
by any of the men who have been with 
the company a longer time. 


Curriculum. 


Class No. 1—Primary. 
1. Mathematics. 
2. Elementary Electrical Terms. 
3. Electric Lamps. 
4. Electric Appliances. 
5. Appliance of Mathematics to Rate 
Schedules. : 
6. Human Element of Salesmanship. 
7. Lectures on above subjects. 
Class No. 2—Intermediate. 
1. Review work of Class No. 1. 
2. Electrical Terms. 
3. Uses of Electricity for Residences. 
4. Interior Electrical Construction for 
Residences. 
5. National Fire Underwriters’ Rules. 
Overhead Distribution. 
Residence Rate Schedule. 
Selling Electric Service. 
Meter Reading and Billing. 
10. Commercial Rate Schedules. 
11. Lectures on above subjects. 
Class No. 3—Junior. 
1. Review work of Classes 1 and 2. 
2. General Rates and Schedules. 
. Contract Forms and Riders. 
. General Information for Salesmen. 
Lamps and Illuminating Engineering. 
. Underground Distribution. 
Motors and Application of Same. 
. Selling Electric Service. 
Lectures on above subjects. 
Class No. 4—Senior. : 
Review of work of Classes 2 and 3. 
Basis of Rate Making. 
State Public Utility Laws. 
Characteristics of Motors and Service 
Same. 
Isolated Plants. 
Water Power Service. 
. Industrial Power. 
. Selling Electric Service. 
Lectures on above subjects. 


Clipping Bureau. 
To obtain early information relative 
to prospective business, a clipping bu- 
reau should be organized, whose duty 
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it is to obtain from daily papers and 
the city recorder’s office, reports of 
new projects, leases, transfers, etc., 
pasting the articles on a slip of paper 
and forwarding same to the proper 
division for attention. From this serv- 
ice we have been able to trace many 
contracts. At one time we tried a sim- 
ilar service furnished by outside con- 
cerns, but find by doing the work our- 
selves, we obtain the information more 
quickly. 
Record of Results. 

To properly analyze the work done 
by various salesmen, it is necessary to 
have figures compiled showing stand- 
ing of each man and the amount of 
business he obtains, and comparative 
record of contracts taken by outside 
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salesmen and office, showing whether 
or not the salesmen are active and get- 
ting the business before the prospects 
have time to call at the office. 

Also data should be compiled to 
show the total new business secured. 
From this tabulation you will! obtain 
the annual revenue per new business 
contract, annual revenue in new busi- 
ness per kilowatt, and annual revenue 
per contract. You can also determine 
whether or not the revenue and load 
is increasing or decreasing from one 
year to another. 


Appliance Department. 

In some companies the appliance de- 
partment receives little or no consider- 
ation, but it is the writer’s opinion that 
as rates for service are decreasing and 
efficiency of incandescent lamps in- 
creasing, it becomes necessary for cen- 
tral stations to look for other loads to 
help fill the gap, and also to aid in 
increasing the load and revenue. This 
to a considerable extent can be done 
by the sale of electrical appliances. 

Industrial heating is often over- 
looked, but the matter is now being 
thoroughly followed up by central sta- 
tions, and some have been able to ob- 
tain the electric furnace business which 
has an excellent load-factor. In this 
connection, it might be said that the 
manufacturers of electric appliances 
are not always ready to furnish indus- 
trial appliances to the satisfaction of 
the consumer, but no doubt such ap- 
pliances will be standardized as the 
business is developed by the central- 
station interests. 

With the demand-rate schedules, 
where the low step of energy rate is 
around one cent and the consumer 
would obtain excess energy over and 
above his present requirements at the 
low rate, it should be comparatively 
easy to have the consumer use elec- 
trical cooking appliances; especially is 
this true in the case of hotels, and if 
proper missionary work is done, in the 
near future central stations should 
have quite a load from this kind of 
business. 

To encourage the use of electrical 
appliances in residences, architects and 
contractors should be appealed to and 
encouraged to run a separate circuit on 
the first floor of a house for heating 
and cooking only. This should be put 
in the specifications, and baseboard or 
wall receptacles placed at convenient 
points. Some contractors are now 
running these special: circuits, and 
where they are installed, it is much 
easier to obtain orders from the con- 
sumer for electric appliance equip- 
ment. 

Electric appliances, such as radia- 
tors, should not be encouraged on high 
rates, excepting in cases where they 
are to be used in a small room for 
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slightly raising the temperature for a be such that the salesman will be Such information and suggestions 
short time, as in the case of bath pleasantly remembered without the “I should be given and taken in the 
rooms, where it is usually desirable to did it” appearance. proper manner, always understanding 
have the temperature higher than in To properly impress a prospect, a that such matters are taken up only 


ther parts of the house. If appliances 


such as radiators are sold for heating 
om and a consumer decides that 

s not satisfactory, owing to both 

‘ rice ’ results, this acts in a 
iy to retard the sale of other appli- 
ces whi could be used to advan 

e and economically. The sale of 
lectric appliances, such as irons, is 
reatly increased if a proper advertis- 


umpaign is handled in connection 


ith special features, such as having 


rtain days for a sale under attractive 
ynditions 
Relation of Sales Department to the 
Public. 


of a company’s con- 
other 


\s a majority 


sumers rarely, if ever, see any 
representative from the company than 
ts salesmen, it is especially important 
that the salesman should be, not only 
in name but in reality, a representative 

the company. Before being able to 
do this, he must acquire a knowledge 
of the company’s methods of handling 
its business with the consumer, and in 
event it is impossible for a salesman to 
knowingly questions put 
yy the consumer, he should make it his 
the 


answer and, if possible, to 


inswer any 


susiness to see that customer gets 


{ proper 
satisfaction. \ 


the customer's entire 


central-station company’s business de- 
ends absolutely on the public, and if 
the general mind of the public is an 
gonistic towards the company, t 
eans that not only the company fails 
to obtain the business it should, but 


the salesman in turn fails to write the 


susiness, thus reducing his income. It 
the salesman is wide awake and alive 
to his opportunities, he will make it 
his business in case a consumer has 
any complaints against the company, 
to immediately run down the com- 
plaint and give the consumer as much 
f his time as is necessary to adjust 
matters and ‘make a friend out of an 
enemy. If every salesman would fol 
low this policy, the public mind would 


be changed to say kind things about 
the salesman and the company and the 
ultimate result would be, even though 
there is no apparent profit to the sales- 


man at the time, that the salesman 
would be more successful as to his 
earning power and, in natural se- 


quence, the company would profit. A 
ympany is as friendly with the public, 
and as successful, as its representatives 
make it 
It is 


never advisable for a salesman 


emphasize his individuality by say- 


ng, “I do so and so,” or, “I will do 
so and so By saying, “We did so 
and so,” will help to maintain a bet- 
ter feeling throughout the - organiza- 
tion The individual attitude should 





salesman should not, in case it is nec- 
to be- 
fore answering questions, say, will 
take the Mr. 
So and This 
the 
impression that he had better see 


information 
' 
So-and- 
belittles 
prospect 


essary get further 


matter with 
let 


salesman 


up 
you know.” 


the and gives 
the 
the 


out 


than 


mentioned and ne- 
to 
who is 

When 
to take 
discus- 
look 


the information on the subject and see 
If the salesman thinks his 


man carry 


with him rather 


the 


gotiations 
bother 


merely acting as a go-between. 


with salesman 
salesman 
for 
will 


for a 
the 


it is necessary 


matters up with office 


sion, he should say, “I up 


you again.” 





Fig. 7.—Type of “White Way” Lamp Used 
in St. Louis. 


boss could do more with the prospect, 
ask 
In talking to customers, a represen- 


he can for the assistance. 


tative should be careful to present his 
that the customer 
Technical terms 


case in such a way 


will understand him. 


to one who is untechnical should not 


be used. Talk to a customer and take 
care of his requirements so that in case 


he should again transact business with 


the company, he will ask for you. By 
becoming friendly with a customer, 
you will draw his business and also 


his friends to you and your company. 
representing the company the 
salesman must have behind him, in ev- 
ery department in the company, the 
all important SERVICE. 
Relation of the Sales Department to 
Other Departments. 
If the sales department is to be suc- 


In 


cessful in obtaining new business and 
holding the old, it must have absolute 
co-operation with other departments, 
and to obtain this efficiently each de- 
partment head should advise the head 
of another department as to errors and 
suggested improvements if he thinks 
the other department could be bene- 


by receiving the information. 


fited 








for the good of the company 
whole and especially for the good of 
each department. The head of any 
department should be glad to receive 
information to 
prove the efficiency of his department. 
Sometimes such may rub 
hard, but if the recipient’s department 
is at fault, the head should be broad- 
minded enough to receive the informa- 
tion thankfully and immediately take 
steps to correct any existing irregu- 
larities. In this connection it would 
appear that the best method of han- 
dling complaints between  depart- 
ments is to have the department heads 
get together and adjust matters to the 
satisfaction of those concerned. All 
such matters should be taken up in an 
earnest, but not an unfriendly, attitude. 
always having in mind the slogan, “All 
together all the time.” 

Development of Electric Sales. 

Before business can be developed it 
is of course necessary that a salesman 
be able to present his case in a clear 
and concise manner. It is also a well 
fact that the salesman should 
make a good appearance, and to do 
this it goes without saying that his 
clothing should be neat and clean. J 
Pierpont Morgan has been quoted as 
“If I was down to my last 
out of work, I would go 
to the nearest store, buy a silk tie and 


as a 


which would tend im- 


information 


known 


saying, 
dollar and 
then look for a job.” 
When it 


other employee 


the 
purchase 
anything for his own he should 
be careful to let the party from whom 
he is buying know that he is a repre- 
sentative of the central-station com- 
pany, and in event the party is not a 
consumer, he should use his purchases 
as a lever to obtain the party’s light 
and power business for the company. 
If the party is a consumer, it is well 
to let him know that the reason 
are buying from him is because he is 
a customer of your company, and at 
the same time it may be possible to 
make suggestions for improvement in 
the service. The salesman should al- 
ways make his purchases from the 
company’s customers. 

The company’s purchasing depart- 
ment can aid materially in the devel- 
opment of business, provided the sales 
department will keep the purchasing 
agent posted relative to the company’s 
present and prospective customers. 

In developing business, “Already 
Built” houses should not be overlooked. 
While this is apparently one of the 
hardest classes of business to obtain, 
it will be found that a great many 
connections can be made if a proper 
campaign is laid out. In the begin- 


for sales- 


to 


is necessary 
man or 


use, 


you 
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ning, advertisements should be worked 
up to appear on different dates during 
a season when people are moving and 


remodeling. After several months of 
work with a committee representing 
the electrical contractors, announce a 


schedule for wiring, so that prices can 
be made without going over the house 
for the purpose of making estimate. 
Contracts for wiring are taken by the 
company, and jobs are then sub-let to 
the contractors. A list of contractors 
is on file in the company’s office and 
contractor receives 
approximately one hundred dollars’ 
worth of work. Thus the work is dis- 
tributed equally among the many con- 
tractors. In this co-operative work, 
some of the contractors have employed 
do nothing but solicit this 
class of business. If a 
tractor is responsible for the receipt 
of a wiring contract, the job is imme- 
diately sub-let to that contractor with- 
out affecting the business he will get 


in rotation each 


men who 


wiring con- 


in his turn. The company should 
maintain a special crew of “Already 
Built” house-wiring salesman. Fig. 6 
shows the form of contract. 


It will be noticed that the price for 
wiring and fixtures is very reasonable. 
The addition to the first 
charge of $17.95, are figured low, ow- 


ing to the fact that there should be no 


items, in 


overhead charges added, as all the 
fixed or overhead charges are included 
in the first charge of $17.95. This is 
worked out along the same idea as 
demand and energy charge for service. 

At a time when rates for electric 


service were higher than they are to- 
day, gas companies made considerable 
headway by installing the so-called gas 
arc lamps, both inside and outside of 

To overcome 
time to increase 


consumers’ premises. 
this the 
the load there has been worked out a 


and at same 
plan to install electric light in place of 
gas lamps. 

The reflector shown in Fig. 7 is of 


white-enameled steel used by the St. 
Louis company, and permits the light 
rays to be seen up and down the 


street; thus making the outfit more at- 
tractive to the customer than some re- 
flector entirely the lamp. 
About 9,000 of these lamps have been 
installed in St. Louis, displacing many 


housing 


gas lamps and preventing many others 


being installed, at the same time in- 
creasing the central-station load. 

By installing these 250, 400, 500, 750 
or 1,000-watt White-Way lamps in or 
on an existing consumer’s premises, 
under the rate schedules usually ap- 


plied by central stations, the consumer 
will receive a lower average rate per 

to the increased 
high load-factor of 


kilowatt-hour, due 


consumption and 


these units. 
An aid in securing this class of busi- 
ness is to furnish each salesman with 
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an attractive leather-covered binder 
holding numerous photographs of 
prominent .installations, also photo- 


graphs showing night views of streets 
illuminated by these units installed in 
front of stores. 

To aid in giving prompt service it is 
well to use a tag, which calls the pros- 
pect’s attention to the fact that prompt 
service may be had by applying to the 
central-station company. This tag 
should be tied to meter or meter loop 
when disconnection is made or meter 
removed; also, the tags should be car- 
ried by all salesmen, and used freely. 

There are many difficulties encoun- 
tered in securing business but there is 
rarely any difficulty which cannot be 
overcome by the use of a broad mind 
and good judgment, with the applica- 
tion of the slogan, “All together all 
the time.” 


— 4 > 


Advertising Electricity in South 
American Cities. 

The Sociedad Electricidad 
Rosario, which supplies the city 
Rosario, Argentina, with electric light 
so-called 
advertis- 
rented a 
principal 


de 
of 


de 


and power, recently opened a 
“oficina de propaganda,” or 
The company has 
large the 
business streets solely for the purpose 


ing office. 
store in one of 
of advertising electricity and familiariz- 
ing the public with its various appli- 
cations. The company does not sell 
apparatus or appliances of any kind, 
although a of articles 
are exhibited and explained by prac- 
tical demonstration in the new branch. 

The exhibit has been well prepared 
and charts show at a glance just what 
can be accomplished with a stipulated 
amount of current at a stipulated price 


great variety 


by using the different appliances. 
Among articles exhibited are electric 
fans, drying apparatus, toasters, flat 


irons, curling irons, tea and coffee pots 
and other kitchen utensils, cigar 
lighters, stoves, motors for sewing ma- 
chines and other household and indus- 
trial uses, etc. Electric fans and 
motors are already well introduced in 
There is a small market for 
stoves, and when business 
again, the activity of the So- 
Electricidad will probably 
lead to an increased demand for elec- 


Rosario. 
electric 
picks up 
ciedad de 
tric appliances of other descriptions. 
Ere 

The Edison Electric Illuminating 
Company, of Boston, has made a con- 
tract with the Plymouth Rubber Com- 
pany, Canton, Mass., for the supply of 
electrical energy equivalent to about 
1,600 horsepower for 24 hours per day 
service, for the operation of its plant. 
Heretofore the company has operated 
its factory by electricity generated in 
a private plant. The new contract 
amounts to about $40,000 a year. 








Christmas Electric Appliance Cam- 
paign in Louisville. 

The Louisville Gas & Electric Com- 
pany, working through five of the prin- 
cipal dealers in electrical appliances in 
Louisville, Ky., has begun its Christ- 
to place numbers of 
Louisville homes, 


mas campaign 
electric devices in 
The coupons, referred to previously, 
calling for a $1 discount on every $3.50 
$3.50 electric 
toaster, to all 
the electrical subscribers of the com- 
This is through an arrangement 
Robert Montgomery, manager of the 
commercial department of the com- 
has made with the dealers, by 


electric iron or every 


have been mailed out 


pany. 


pany, 
which the whole cost of the campaign, 
except only that of printing the cou- 
pons, falls the electrical houses 
concerned. 

In connection with the campaign Mr. 


upon 


Montgomery is arranging a special dis- 
play of electrical appliances in the dis- 
room the 
offices. The articles to be used in thé 
display are all being supplied by the 
This display room for some 
filled with gas appli- 
ances, in connection with a gas heat- 
the company has been 
all these heaters to 
One of 


play of electric company’s 


dealers. 
time has been 
ing campaign 
boosting, but are 
give way to electrical displays. 
the features of this display will be a 
huge Christmas tree,. electrically light- 
ed and adorned with the various types 
of electrical appliances which are con- 


sidered suitable for electrical Christ- 
mas presents. 
Another feature of the display will 


be a model dining. room in charge of 
a saleswoman, who will give continu- 
ous demonstratians of electric toasters 
on the market, and serve hot buttered 
toast to all comers. It is believed by 
Mr. Montgomery and.the electrical ap- 
pliance dealers of the city that the 
Louisville public .is sufficiently well ac- 
quainted with the electric flat iron so 
as not to require any further advertis- 
ing of a special nature, but the toaster 
has been somewhat slow, and some spe- 
cial effort is required to popularize it: 
—____~+-e—_ 

Properties New-Business 


Iricrease. 

Electric generating and distributing 
properties operated by H. M. Byllesby 
& Company for the week ended Novem- 
ber 13, reported net gain in connected 
load of 552 customers, with 380*kilo- 
watts of lighting and 81 horsepower in 
motors. New business placed under 
contract but not connected in the week 
included 896 customers, with 493 kilo- 
252 horsepower 


an 


Byllesby 


watts of lighting and 

Output of the properties 
for the 8,074,764 kilowatt- 
hours, an increase of 10.9 per cent over 


in motors. 


week was 


the corresponding week of 1913. 
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Electric Sign Data 








Electrical Advertising. 

Commenting editorially on electrical 
advertising, Signs of the Times, in a re- 
cent issue says, electrical advertising 
was once a heart-of-town feature. Now 
it has jumped out to the outskirts of 
the city; it has gone further, and blaz- 
ing forth from atop the lone factory 
along the trunk line we find the light- 
ed guide-post to some progressive in- 
stitution that won’t stay hid. 

Steamships and ocean liners are us- 
ing electric signs; also trains, wagons 
and other vehicles of 
transportation. The 
perambulating _ elec- 
tric sign is becoming 
as popular as the sta- 
tionary sign. 

Electrical advertis- 
ing enters the show 
window, the show 
cases, the _ interior 
and creates the buy- 
ing desire at the psy- 
chological moment. 
It extends outward 
into the street, il- 
lurninates the facade 
and store front, and 
reaches out to give to 
the public the wel- 
come of the street as 
well as the welcome 
of the individual 
store. 

Electrical advertis- 
ing breathes prog- 
ress, engenders the 
municipal spirit, pro- 
motes civic pride and 
speeds the wheels of 
industry. 

It converses with 
the inner man, en- 
graving the business 
or civic message in- 
delibly. 

An American in- 
stitution, the electric 


sign has’ encircled 


great success of électrical advertising. 

There were no natural obstructions 
to the progress of electrical advertis- 
ing. The way was clear. 

Man has always shunned the dark- 
ness. Ever has he worked to produce 
light. It is a natural human impulse 
to follow the light. The impulse is as 
potent to the most cultured as to the 
least civilized human being. 

\gain, human education has always 
followed the picture route. Pictures 


have always been the greatest educa- 





tional force. The first advertisement 
were pictures, the best advertisements 
today are pictures, and the last and 
best advertisement will be a picture. 
Advertising has always followed the 
picture route. 

Electrical advertising is a picture 
medium. 

It is adaptable to the presentation of 
a picture that creates an impression. 

It will present that picture in color. 
Color is another wand of enchantment 
for the human being, irrespective of 
his degree of civiliza- 
tion. Color attracts 
and holds the atten- 
tion. 

The electric sign 
will also present that 
picture in motion. 
Motion is another ir- 
resistable force of at- 
tractiveness. 


So that electrical 
advertising is a med- 
ium of pictures, pic- 
tures with color, pic- 
tures with motion, 
hence the compulsory 
attraction of electri- 
cal advertising. 


One of the spectac- 
ular signs of Broad- 
way, New York, is 
that recently erected 
on the roof of the 
Hermitage Hotel for 
the Channell Chem- 
ical Company, adver- 
tising O-Cedar mop 
polish. The sign is 50 
feet high by 90 feet 
long and shows a 
woman using a mop. 
The wording burns 
steadily and _ reads 
“Cleans As It Pol- 
ishes.” Ten-watt tung- 
sten lamps are used 








the globe: it is doing 
business for the Lon- 
don merchant, for 
1e Soy Saiod 

the South African pany. 
store and is working 


for the yellow man in 


Sign manufactured by the S. I. Brin Sign Company, of Min- 
neapolis, and equipped and wired by Sterling Electric Com- 


Sign measures 36 feet high by 15 feet wide. 
12 feet high. 


Tokio. Sign contains 3,300 five-watt lamps. 


There is good rea- 
son for this growth, 





Flashing is accomplished by a 35-point flasher. 


The torch is 


throughout the sign. 

The O. J. Gude 
Company, of New 
York, installed the 
sign, which is claimed 
to be distinctly visible 
for over a half mile 
in the busiest night 
center in the Unitel 
States. 
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National Electrical Code Wiring Rules Compared with 
the German and English Rules. 





A Parallel Between the United States, German and British Wiring Rules with Two Curve Sheets 
for Comparing the Requirements of the Three Countries. 


There has been some considerable speculation 
recently with regard to the relation of the wiring 
rules prescribed in the National Electrical Code 
to the matter of accelerating the installation of 
electrical material. The Committee on Wiring of 
Existing Buildings of 





the National Electric — —— 
Light Association, R. $8} —g- -— 45.198 
S. Hale, chairman, has S81 8 — Mel een one 
had under considera- sga-| 2 ee 
tion suggestions for geeS| 5 || 

the greater safeguard- s iz 

ing of electrical instal- g ee 

















lations, together with a 
possible simplification 
of wiring rules and the 
work of inspection of 
electrical installations 
in this country. Refer- 
ence has already been 
made to the activity of 


AMPERES 
z 
3 
32 
3 





influences, etc. Installations in moist rooms and 
near especially inflammable stuff are taken into con- 
sideration only in a few special instances. 

The layout of the parallel is made in the follow- 
ing way: The American National code is quoted in 
the first column and in 
the second and third col- 
—+ ta! umns are those Ger- 

than me man and British rules 

side by side which cov- 
er the same ground as 
the respective Ameri- 
can rule. When there 
is an American rule 
without any parallel 
foreign rule the spaces 
in the second and third 
columns simply remain 
empty. The American 
paragraphs compared 
are paragraphs 16, 18, 


MINIMUM pei Uny- 3 AREAS DF COPPER 


GONDUCTORS FOR HOUSE WIRING 
United States. 4B &5 4107 
fixfures or ee : 
Hos me 0.6mm? forks 
1164 
Great 2 18 SWE. 
22s 


wiring 


45 of wiring 


Countries. 





the Committee on Wir- 19, 23, 24, 26 and 28- 
ing of Existing Build- 32. Those left out be- 
> — . 1 ' = 
ings in the November wer « pa = in de de tween have no refer 
21 issue of the ELEc- _ ence to ordinary inside 
TRICAL REVIEW AND Current-Carrying Capacities of Conductors in the Principal installation. 

WESTERN ELECTRICIAN. Countries. The rules used for the 


In this connection the 
comparison of the wir- 
ing rules prescribed in 
the National Electrical 
Code with the German 


| IN 
BC DandFi 


£gin residences 


practically to Curves Eand 


and English wiring — insulating Conduit with sheath of 
rules worked out by procheaily to carve 
Hugo Ejisenmenger, of 

the National Lamp | 

Works of the General 


Electric Company, 
Cleveland, O., and pre- 
sented on the following 
pages, will be found 
particularly instructive 
and interesting. 
Essential to an analy- 
sis of the parallel are 
the two curves published 
herewith. These relate 
respectively to the “cur- 
rent-carrying capacities 
of copper conductors in 
the principal countries” and “weight of conduit for 
electric wiring in different countries.” The parallel 
is extended only to such paragraphs of the National 
Electrical Code as refer to inside wiring of ordinary 
kind such as in residences and ordinary stores, but 
not to such places as mills or factories where the 
wire is exposed to mechanical injuries or chemical 


POUNDS. PER 100 FEET 


nye 
wooders floors which are nailed down 
‘Simplex’ CondwittEngland) ose and light 





! WILLING TERS 


INCHES 
INTERNAL DIAMETER OF CONDUIT 


Weight of Conduit for Electric Wiring in the Principal 
Countries. 


purpose of the parallel 
and for the development 
of the curves referred 
to in the analysis of the 
parallel include the fol- 
lowing: 

United States, Nation- 
al Electrical Code; Ger- 
many, Vorschriften des 
Verbandes deutscher 
Elektrotechniker; Great 
Britain, Wiring Rules of 
the Institution of Elec- 
trical Engineers; Aus- 
tria, Sicherheit s v or s- 
chriften des Elektrotech- 
nischen Vereines in 
_ = +. Wien; Switzerland; 
4 Vorschriften des Schwe- 
izerischen Elektrotechni- 
schen Vereines; Russia, 
Rules of the Permanent 
Committee of the Rus- 
sian Congress for Electrical Engineers; Italy, 
Norme per l’Esecuzione é l’Esercizio degli Impi- 
anti Elettrici; Sweden, Lag, Innefattande Vissa 
Bestammelser om, Elektriska Anlaggningar (of 
June 27, 1902); Paris, Reglement sur les Installa- 
tions d’Eclairage Electrique (Comite de l’Union 
des Secteurs Electriques Parisiens). 


0, 2S 


” 
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Comparison of the American Wiring Rules with German and English Rules 


United States, National Electrical Code. 
Germany, Vorschriften des Verbandes deutscher Elektrotechniker. 
Great Britain, Wiring Rules of the Institution of Electrical Engineers. 


ALL SYSTEMS AND VOLTAGES—INSIDE WORK—WIRES 


UNITED STATES. 
l6a Must not be of smaller size than 
No. 14 B. & S. gage except as allowed 


for fixture work and pendant cord (fixture 
low-potential Sec. 26 V. not smaller than 





No. 18 B. & S.). B. & S. No. 14, 4107 cir- 
cular mils: No. 18, 1624 circular mils 

16t Tie wires must have an insulation 
equal to that of the conductors they con 
fine, and may be used in connection with 
solid knobs for the support of wires of 
size No. 8&8 RB. & 8S. fage or over. Solid 
knobs or strain insulators must be used for 
all wires at the end of runs where con- 
ductors are terminated Split knobs or 
cleats must he sed for the support of con 
ductors smaller than No. 8 B. & S. gage, 
except at the end of runs where conductors 
are terminated Split knobs or cleats must 
be used for the support ef conductors 
smaller than No. § B. & 8S. gage, except 
at the en r Knobs or cleats which 
are arranged to grip the wire must be fast- 
ened by either rews or nails. If nails are 
used they must be long enough to pene- 
trate the woodwork not less than one-half 
the length of the knob and fully the thick- 
ness of the cleat, and must be provided 
with washers which will prevent, unde: 
reasonable sage r ry to the knobs o1 
cleats 

16« Must e so spliced or joined as to 
be bot mechanically ind electrically se 
cure without solder The joints must then 
be soldered unless made with some form of 
approved splicing device and covered with 
an insulation equal to that on the conduc- 
tors 

16« ont Stranded wires (except in 
flexible cords) must be soldered before be- 
ing fastened inder clamps or binding 
screws, and, whether stranded or solid, 
when the have a conductivity greater 
than that of No. 8 B. & 8S. gage they must 


be soldered into lugs for all terminal con- 
nections, except where an approved solder- 
less terminal connector is used. 

16d Must be separated from contact 
with walls floor timbers or partitions 
through which they may pass by non- 
combustible non ibsorptive insulating 
tubes, such as glass or porcelain, except at 
outlets where approved flexible tubing is 
required. 

Bushings must be long enough to bush 
the entire length of the hole in one con- 
tinuous piece, or else the hole must first 


e bushed t 1 continuous waterproof tube 


This tube must be a conductor, such as 
iron pipe but in that case an insulating 
bushing must be pushed into each end of it, 
extending far enough to keep the wire ab- 
solutely out of contact with the pipe. 

1¢ Where not incldsed in approved 
conduit molding o1 irmored cable, and 
where liable to come in contact with gas, 
water, or other metallic piping or other 
conducting material, must be separated 
therefrom by some continuous and firmly 


fixed non-conductor creating a permanent 


separation, etc 


GERMANY. 

20.3. Insulated wires (in conduit) or on 
insulators the distances between which do 
not exceed 1 m (39 in.) minimum section, 
1 mm, 1970 circular mils, on and in fixtures, 


0.75 mm*, 1475 circular mils. 

25.2. Multiple conductors shall not be 
fastened in such a way that the conduc- 
tors are pressed towards each other. Metal 


are not suited for unarmored 


conductors 


tie-wires 
multiple 


21i The joining of conductors and the 
branching off must be made exclusively by 
soldering, screwing or an equivalent joint. 
(Expl. to rule: An equivalent connection 
would be e.g., a cover of tough metal 
pushed over the wire-ends and twisted to- 
gether with them or the riveting connec- 
tor Simply twisting the wires around 
“ach other is not permissible.) 





21.14. Plexibles or cables up to 6 mm? 
(7638 circular mils) and solid wires up 
to 25 mm® (31,825 circular mils) may 


be connected to the apparatus by means of 
bent out of the conductor. Cables 
mm? section (7638 circular mils) 
wires above 25 mm? (31,825 circu- 
shall be provided with lugs 
joints. Stranded wires and 
flexibles of any kind shall, as a rule, have 
the wires of every conductor soldered to- 
gether at the end if they are not provided 
with lugs. 

21.15. The connections of flexibles 
among each other and the branches from 
the same shall be made with screws on in- 


eyes 
over 6 
or solid 
lar mils) 
or equivalent 


sulating bases or equivalent appliances. 

On and in fixtures soldering is permissible 

also for flexible wires if the voltage to 
earth does not exceed 250 volts. 
(See 21.14 above.) 

24d The wires must be passed through 


walls, ceilings and floors in such a way that 


they are sufficiently protected against hu- 
midity, mechanical and chemical injury 
and conduction along the surface. 24.1, 
The ducts shall either correspond to the 
method used in the corresponding locali- 
ties or durable insulating tubes shall be 
employed in such a way that for every 
single conductor or multiple conductor a 
separate tube is used. 

2in. Where current carrying conductors 


‘ ross each other or cross metal parts these 
crossings are to be made in such a way 
that contact is impossible. 


ENGLAND. 
32. Excepting for wiring fittings the sec- 
tional area of any copper-conductor must 
not be less than that of No. 18 S. W. G. 


,2291 circular mils). ; 
45. Flexibles must be of a sectional ares 
not less than that equivalent to No. 22 


Ss. W. G. (789 circular mils), and they 
must be made up of wires twisted together 
on a short lay, the sectional area of each 
wire being not greater than that of No. 36 
S. W. G. (58 circular mils or .0076” diam.). 
The minimum size of the conductors 


29 
oo. 


within a building will be determined as 
follows: 

(a) For lighting circuits, by the per- 
missible drop in volts, which under ordi- 


nary conditions must not exceed 2 per cent 
volt (fig- 


plus a constant allowance of 1 
ured out in tables). 
72. Joints constitute a source of weak- 


ness and should be avoided wherever pos- 
sible. They must be accessible and be 
mechanically and electrically perfect to 
prevent heat being generated. They must 
be soldered except where flexibles are con- 
nected to hard wires (see par. 53 below). 
Soldering fluids containing acids or other 
corrosive substances must not be used 
Connections between conductors should 
preferably be made in junction boxes. 

53. Connections between flexibles and 
hard wires may be effected only by means 
of screw terminals in junction boxes, por- 
celain or other connecting boxes, or ceiling 
rosetts, and not by soldering: and where 
flexibles from fittings unavoidably pass into 
ceilings they must be inclosed in conduits 
terminating in metal junction boxes. 

74, 75, 76 and 77 give further instruc- 
tions about joints, how the dielectric and 
braids, etc., should be handled in making 
joints, etc. 


69. Where conductors pass between par- 
titions or under floors, they must be pro 
tected in accordance with pars. 49 or 50 or 
51 (metal conduit or wood casing or 
armored conductors). 70. Conductors where 
exposed to injury, e. g., where passing 
through walls, partitions or ceilings, they 
must be inclosed in porcelain or other pro- 
tecting conduits. 71. Conductors passing 
through party walls or fire-resisting floor 
must be provided with special protection, 
such as a close fitting porcelain or other 
incombustible tube, to prevent the spread 
of fire. When the end of the tube is out- 
side the building, it must be bell-mouthed 
or bushed, and turned downwards. 

26. There must be no contact between 
conductors (or their insulating material, 
metallic sheathing or tubing, whether 
earthed or not), and gas pipes. Non-con- 
ducting distance-pieces must be used where 
necessary. 
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ALL SYSTEMS AND VOLTAGES—INSIDE WORK—WIRES 


UNITED STATES. 

16f. Must be so placed in wet places 
that an air space will be left between con- 
ductors and pipes in crossing and the for- 
mer must be run in such a way that they 
cannot come in contact with the pipe ac- 
cidentally. Wires should be run over, 
rather than under pipes upon which mois- 
ture is likely to gather, or which, by leak- 
ing, might cause trouble on a circuit. 

18. Table of allowable carrying capaci- 
ties of wires— 


(See curves page 1081.) 


GERMANY. 


(See curve sheet.) 


ENGLAND. 


(See curve sheet.) 


SWITCHES, CUTOUTS, CIRCUIT-BREAKERS, ETC. 


UNITED STATES. 

19a. On constant potential circuits all 
service switches and all switches controll- 
ing circuits supplying current to motors or 
heating devices and all fuses unless other- 
wise provided* must be so arranged that 
the fuses will protect and the switches dis- 
connect all of the wires. 





*Exceptions as to switches, motors of 
hp or less and heaters of 660 watts and 
where single-pole switches are per- 
mitted; exceptions as to fuses. In 28a. 
fuses may be omitted in grounded neu- 
trals, provided the neutral is of equal car- 
rying capacity to the larger of the outside 


wires 


less 


19b. Switches, cutouts, etc., must not be 
placed where exposed to mechanical in- 
jury nor in the immediate vicinity of easily 
ignitible stuff, etc. 


They must, when exposed to damp- 
ness, either be inclosed in a moisture- 
proof box or mounted on porcelain knobs. 
The cover of the box must be so made that 
no moisture which may collect on the top 
or sides of the box can enter it. 


19c. 


GERMANY. 

1id. All switches for current consuming 
devices must, when opened, disconnect all 
poles of their circuit which are under ten- 
sion against earth. 

Low-voltage switches (250 volts to earth) 
serving smaller groups of incandescent 
lamps are not subject to this rule. 11.3. 
As smaller groups of incandescent lamps 
are counted such groups as do not have 
to be fused with more than 6 amp. (par. 
14.7) and do not contain more than 15 
lamps in multiple. 

11f. It must not be possible to switch off 
grounded neutrals otherwise than together 
with their respective outer conductors (ex- 
cept in such rooms as are intended essen- 
tially for the operation of electrical ma- 
chinery or apparatus, and are ordinarily 
accessible only to instructed persons.) 14d. 
Conductors must be protected by fuses o1 
1utomatic cutouts. 

(On purpose definite prescriptions are 
avoided that fuses must be double pole, but 
it is universally recognized that every pole 


must be fused, barring grounded conduc- 
tors.) 
31.3. Apparatus shall, where possible, 


not be placed in moist rooms if this is un- 
avoidable, care shall be taken to provide 
particularly good insulation, good protec- 
tion against personal contact and against 
the injurious influences of moisture. 


ENGLAND. 

17. Every system not being an earthed 
concentric system must be protected by 
linked main switches or linked switch- 
fuses under the control ot the consumer, 
and these must be easily accessible and 


placed as near the generator or the entry 
of supply as circumstances permit. 

22. Where energy is taken from all the 
conductors of a two-phase or three-phase 
system, the conductors must be protected, 
either by an automatic triple-pole circuit- 
breaker, or by a fuse on each pole in con- 
junction with a triple-linked switch; or by 
three switch-fuses. 

24. Every subcircuit 
on each pole by a fuse. 

19. Where one of the 
of a system of supply is earthed, no in- 
terruption of the current is permitted at 
any point in a conductor connected to the 
earthed main, unless a simultaneous break 
is effected on the non-earthed conductor 
No switch or switch-fuse not linked to an- 
other switch or switch-fuse on the non- 
earthed conductor may be inserted in any 
conductor connected to an earthed main. 
This rule does not prohibit the use of a 
disconnecting link for testing purposes or 
a switch for use in connecting a generator. 

20. No fuse may be placed in the neutral 
conductor of a multiple-wire system, but 
fuses must be placed on both conductors 
of two-wire circuits branching therefrom. 
This does not prevent the use of a discon- 
necting link in the neutral conductor for 
testing purposes. 

87f. In positions where switches and cir- 
cuit-breakers are liable to injury, or to 
contact with goods, they must be further 
protected by an open-fronted box or other 
suitable guard. 

30. Except where completely inclosed in 


must be protected 


main conductors 


a metallic casing, no switch, ceiling-rose, 
cutout plug-connector, or other electrical 
accessory, may be mounted directly upon 


any surface liable to become damp, but 
must, in addition to its own mount, be 
fixed upon a base block rendered impervi- 


ous to moisture. 


ALL SYSTEMS AND VOLTAGES—CONSTANT POTENTIAL—AUTOMATIC CUTOUTS 


UNITED STATES. 

23a. Must be placed on all service wires, 
either overhead or underground, in the 
nearest accessible place to the point where 
they enter the building and inside the 
walls, and arranged to cut off the entire 
current from the building. 

Where the switch required by No. 24a is 
inside the building the cutout required by 
this section must be placed so as to pro- 
tect it. 

For three-wire (not three-phase) sys- 
tems the fuse in the neutral wire may be 
omitted, provided the neutral wire is of 
equal carrying capacity to the larger of 
the outside wires and is grounded. 


23b. Must be placed at every point where 
a change is made in the size of wire (un- 
less the cutout in the iarger wire will pro- 
tect the smaller). 


For three-wire direct-current or single- 
phase systems the fuse in the neutral wire, 
except that called for under 23d., may be 
omitted, provided the neutral wire is 
grounded as provided for in No. 15. 


GERMANY. 
14d. Conductors must be protected by 
fuse cutouts or by circuit-breakers. 


l4e. Cutouts must be placed on all such 
places where the cross-section of the con- 
ductors is diminished towards the place of 
consumption. The cutout must be situated 
as close as possible to the place of dimi- 
nution of cross-section area. * * * 

14.6. In case of branches the connecting 
piece between the main line and the fuse 
can have a smaller cross-section than the 
main line if its single length is not more 
than 1 m (39 in.) provided it is separated 
in a firesafe way from inflammable objects 
and provided that it does not consist of 
multiple conductors. 

14f. In case of reduction of cross-section 
where the preceding cutout protects the 
smaller cross-section, further cutouts are 
not required. 

14g. Lines which are grounded under 
regular operation conditions must in gen- 
eral not be provided with fuses. 

14.9. The neutral conductors of multiple 
wire or multiple-phase systems shall, as a 
rule, not be fused. An exception of this 
rule is insulated lines branching off from 
a neutral conductor and forming part of a 
two-wire system. If a system of that kind 
is fused single-pole only the branches from 
the neutral shall be marked as such. 

14e. Cutouts must be placed on all such 
places where the cross-section of the con- 
ductors is diminishing towards the place 
of consumption. 

14f. In case of reduction of cross-section 
where the preceding cutout protects the 
smaller cross-section, further cutouts are 
not required. 

14g. Lines which are grounded under 
regular operation conditions must in gen- 
eral not be provided with fuses. 


ENGLAND. 

17. Every system not being an earthed 
concentric system (par. 58) must be pro- 
tected by linked main-switches under the 
control of the consumer, and these must be 


easily accessible and placed as near the 
generator or the entry of supply as cir- 


cumstances permit. 

20. No fuse may be placed in the neu- 
tral conductor of a multiple-wire system, 
but fuses must be placed on both conduc- 
tors of two-wire circuits branching there- 
from. This does not prevent the use of a 
disconnecting link in the neutral conduc- 
tor for testing purposes. 


24. Every subcircuit must be protected 


on each pédle by a fuse. 


20. No fuse may be placed in the neu- 
tral conductor of a multiple-wire system, 
but fuses must be placed on both condue- 
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ALL SYSTEMS AND VOLTAGES—CONSTANT POTENTIAL—AUTOMATIC CUTOUTS 


UNITED STATES. 


in plain sight, or inclosed 
approved cabinet, and readily ac- 
They must not be placed in the 
or shells of fixtures. Link fuses 
may be used only when mounted on ap- 
proved slate or marble bases and must be 
inclosed in dust-tight, fire-proofed cabi- 
nets, except on switchboards, 

23c. cont. Link fuses may be used only 
when mounted on approved bases and must 
be inclosed in dust-tight, fire-proofed cabi- 


23c. Must be 
in an 
cessible. 
canopies 





nets, except on switchboards 
93d. Must be so placed that no set of 
small motors, small heating devices or in- 


candescent lamps, whether grouped on one 
fixture or on several fixtures or pendants 
(not more than 16 sockets or receptacles) 
requiring more than 660 watts, will be de- 
pendent upon one cutout. 

By special permission, in cases where 
wiring equal in size and insulation to No 
14 B. & S. gage approved rubber-covered 
wire is carried direct into keyless sock- 
ets or receptacles, and where the location 
of sockets and receptacles is such as to 
render unlikely the attachment of flexible 
cords thereto, the circuits may be so ar- 
ranged that not more than 1320 watts (or 
33 sockets or receptacles) will be depend- 
ent upon the final cutout. 

Except for signs and outline lighting, 
sockets and receptacles will be considered 
as requiring not less than 40 watts each. 

All branches or taps from any three-wire 
system which are directly connected to 
lamp sockets or other translating devices, 
must be run as two-wire circuits if the 
fuses are omitted in the neutral or if the 
difference of potential between the two out- 
side wires is over 250 volts, and both 
wires of such branch or tap circuits must 
be protected by proper fuses. * * * 

When 1320 watts are dependent 
one fusible cutout, as is allowed in the- 
ater wiring, outline lighting and large 
chandeliers, the fuses may be in accord- 
ance with the following table: 

125 volts or less..... 20 amperes 
125 to 250 volts..... 10 - 

23e. The rated capacity of fuses must not 
exceed the allowable carrying capacity of 
the wire as given in No. 18. * * * 

Fixture wire or flexible cord 
B. & S. gage will be considered 
erly protected by 6-ampere fuses. 


upon 


of No. 18 


as prop- 


GERMANY. 


14.9. The neutral conductors of multiple 
wire or multiple-phase systems shall, as a 


rule, not be fused. An exception to this 
are insulated lines branching off from a 
neutral conductor and forming part of a 


two-wire system. If a system of that kind 
is fused single-pole only the branches from 
the neutral should be marked as such. 

14.5. In low-tension plants the fuses 
shall be placed in a location where they 
are eaSily accessible to those in charge: 
it is recommended to centralize them as 
much as possible. 


14.9. The neutral conductors of multiple 
wire or multiple-phase systems shall, as a 
rule, not be fused. An exception of this 


rule is insulated lines branching off from a 
neutral conductor and forming part of a 
two-wire system. If a system of that kind 
is fused single-pole only the branches from 
the neutral shall be marked as such 


14.1. The capacity of fuses shall be 
adapted as far as possible to the operating 
current of the lines and consuming devices 
which are to be protected. It shall, how- 
ever, not be greater than is permissible 
acording to the table of carrying capaci- 
ties of wires and the other prescriptions of 
par. 20. 


ENGLAND. 


tors of two-wire circuits branching there- 
from. This does not prevent the use of a 
disconnecting link in the neutral conductor 
for testing purposes. 

24. Every subcircuit must be protected 
on each pole by a fuse. 


79. Switch and fuse boards must be so 
constructed and placed that all their parts 
which may have to be adjusted or handled 
are readily accessible. 

89f. Fuses must not be placed in plug 
connectors, ceiling roses, or lampholders. 

90. Branch fuses must be grouped to- 
gether in accessible positions in sight, and 
they should be symmetrically placed and 
labelled for each circuit. 

From 89b: The use of fuses of the 
closed type is recommended. 

89d. The bases must be of incombustible, 
” < rca and moisture-proof mate- 
rial. 

89e. Unless placed in a compartment 
specially arranged for the purpose, or in 
engine-rooms in positions where no danger 
is likely to arise when a fuse operates, fuses 
must be provided with covers to retain the 
fused metal. These covers must be of in- 
combustible material, and must either be 
non-conducting or of rigid metal lined 
with insulating incombustible material, and 
clear of all live parts. Small close-fitting 
covers must be suitably ventilated. 


in- 


20. No fuse may be placed in the neu- 
trai conductor of a multiple-wire system, 
but fuses must be placed on both conduc- 
tors of two-wire circuits branching there- 
from. This does not prevent the use of 
a disconnecting link in the neutral conduc- 
tor for testing purposes. 


89a. No overheating of any part of the 
fuses must take place when the full cur- 
rent flows continuously. 

89b. The fuses shall effectively interrupt 
the current when a short-circuit occurs, 
and they must be so proportioned to the 
current to be carried that no conductor 
protected by them can be raised in tem- 
perature above that specified in paragraph 
37 (130 deg. Fahr. for rubber, and 176 deg. 
Fahr. for paper and fiber. The correspond- 
ing “working currents’ are given in a ta- 
ble forming part of the Rules). When the 
working current does not exceed 10 amperes 
the fuses must be proportioned to 
interrupt the current before or when 
the current through the conductors rises to 
three times the working current; for work- 
ing current above 10 amperes the fuses 
must be proportioned to interrupt the cir- 
cuit before or when the current through the 
conductors rises to twice the working cur- 
rent. The use of fuses of the inclosed type 
is recommended. No fuse smaller than one 
having a working capacity of 3 amperes to 
fuse at 9 amperes need be inserted in sub- 
circuits. 


ALL SYSTEMS AND VOLTAGES—CONSTANT POTENTIAL—SWITCHES 


UNITED STATES. 


24a. Must be placed on all service wires, 
either overhead or underground, in the 
nearest readily accessible place, to the 
point where the wires enter the building 
and arranged to cut off the entire eurrent, 
etc. 


GERMANY. 


ENGLAND. 

17. Every system not being an earthed 
concentric system (par. 58) must be pro- 
tected by linked main switches or linked 
switch-fuses under the control of the con- 
sumer, and these must be easily accessible 
and placed as near the generator or entry 
of supply as circumstances permit. 

22. Where energy is taken from all the 
conductors of a two-phase or three-phase 
system, the conductors must be protected, 
either by an automatic triple-pole circuit- 
breaker or by a fuse on each pole in con- 
junction with a triple-linked switch; or by 
three switch-fuses. 
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ALL SYSTEMS AND VOLTAGES—CONSTANT POTENTIAL—SWITCHES 


UNITED STATES. 

24b. Must always be placed in dry ac- 
cessible places and be grouped as far as 
possible. * * 

Up to 250 volts and 30 amperes, approved 
indicating snap switches are suggested in 
preference to knife switches on lighting 
circuits. * * * 


GERMANY. 

11.1. In “low-tension plants’ (that is, 
where the voltage to earth cannot exceed 
normally 250 volts), the switches shall, as 
a rule, be snap switches. 


LOW-POTENTIAL SYSTEMS, 550 VOLTS OR 


UNITED STATES. 

26a. Where entering cabinets must be 
protected by approved bushings, which fit 
tightly the holes in the box and are well 
secured in place. The wires should com- 
pletely fill the holes in the bushings so as 
to keep out the dust, tape being used to 
build up the wires if necessary. * * * 

26b. Must not be laid in plaster, cement 
or similar finish and must never be fast- 
ened with staples. 


26c. Must not be fished for any great 
distance and only in places where the in- 
spector can satisfy himself that the rules 
have been complied with. 

26d. Twin wires must never be used, ex- 
cept in conduits, or where flexible conduc- 
tors are necessary. 


26e. Must, where exposed to mechanical 
injury, be suitably protected. When cross- 
ing floor timbers in cellars, or in rooms 
where they might be exposed to injury, 
wires must be installed in approved con- 
duit or armored cable, or be attached by 
their insulating supports to the under side 
of a wooden strip, not less than one-half 
inch in thickness, and not less than three 
inches in width. Instead of the running 
boards, guard strips on each side of and 
close to the wires will be accepted. These 
strips to be not less than % in. in thick- 
ness and at least as high as the insulators. 

Protection on side walls must extend not 
less than 5 ft. from the floor and must 
consist of substantial boxing, retaining an 
air space of 1 in. around the conductors 
closed at the top (the wires passing 
through bushed holes) or approved metal 
conduit or pipe of equivalent strength. 

When metal conduit or pipe is used the 
insulation of each wire must be reinforced 
by approved flexible tubing extending from 
the insulator next below the pipe to the 
one next above it unless the conduit is in- 
stalled according to No. 28* (sections c 
and f excepted), and the wire is approved 
for conduit use. 

* * * . 7 = > * 

The two or more wires of a circuit each 
with its flexible tubing (when required), 
if carrying alternating current must, or if 
direct current, may be placed within the 
same pipe. 





*Conduit installation throughout. 

26f. When run in unfinished attics or 
roof spaces will be considered as concealed 
and when run in close proximity to water 
tanks or pipes will be considered as ex- 
posed to moisture. 

In unfinished attics wires are considered 
as exposed to mechanical injury, and must 
not be run on knobs on upper edge of 
joists. 


GERMANY. 

10d. Apparatus must be built and 
mounted in such a way that a sufficient 
state of insulation is warranted for the 
wires to be connected (also at the places 
where the wires enter) against nearby 
parts of the building, conductors and so 
forth. 

2ig. Insulated conductors may either be 
placed on the surface on suitable insulators 
or in pipes. 

21.8. Wires and cables shall, as a rule, 
be laid in such a manner that they can be 
exchanged against new ones. 


2ia. Conductor lines in fixed position 
must be protected from mechanical injury 
by their position or by a separate protec- 
tive cover; inasmuch as they are under 
tension against ground a separate protec- 
tive cover is always required within reach 
of the hands, as a protection against me- 
chanical injury. 

21.1. For armored lead cables and metal 
covered wires and cables the metallic cover 
is counted as protective cover. In case of 
low tension (max. 250 volts to ground) 
pipes and conduits are classed as protec- 
tive cover. 


24d. Where crossing walls, ceilings and 
floors, the wires must be laid in such a way 
that they are sufficiently protected against 
dampness, mechanical and chemical injury, 
and conduction along the surface. 

24.1. The crossings shall either corre- 
spond to the method of laying used in the 
respective localities or durable insulating 
tubes shall be used, one separate tube for 
every single conductor and for every mul- 
tiple conductor cable. 

2ih. In case of wires or cables for sin- 
gle or multiple-phase current, which are 
covered by iron or protected by iron pipes, 
all conductors belonging to the same cir- 
cuit must be contained in the same iron 
casing unless a dangerous heating of the 
iron case is prevented in some other way. 


ENGLAND 
78. Main and distribution switch and 
fuse boards must be fixed in dry situa- 
tena. © © © 


23. Conductors must radiate from dis- 
tributing centers and in large systems from 
these centers to sub-centers. 


LESS—WIRES 
ENGLAND. 


56. Metal staples must not be used for 
fixing unarmored conductors. 


52. Flexibles may be used under the fol- 
lowing conditions: 

a. For pendant and portable appliances. 

b. For sub-circuits from fuse boxes 
* * * provided they comply with the fol- 
lowing requirements: 

I. They must not be carried in positions 
exposed to injury or out of sight, except 
in conduits complying with par. 52b ii (fol- 
lowing herewith). 

Il. Where passing directly through di- 
vision walls they must be protected by in- 
combustible water-tight conduits. 

III. They must not pass through floors 
nor be carried unprotected within 4 feet 
of the floor level. 

IV. They must be firmly supported, and 
unless protected by conduits they must be 
attached to insulators. The supports must 
be spaced not more than 3 feet apart. 

V. They must be without joints, except 
in junction boxes. 

70. Conductors where exposed to injury 
(e.g., Where passing out of floors) must be 
specially protected by stout conduits or 
boxing. 


52b iii. Flexibles must not pass through 
floors nor be carried unprotected within 
4 feet of the floor level. 


52b. Flexibles: bii. Where passing di- 
rectly through division walls the flexibles 
must be protected by incombustible water- 
tight conduits. iii. They must not pass 
through floors. * * * 


25. Where protected from mechanical 
injury by metal conduits, conductors of 
opposite polarity may be bunched. * * * 
If the supply is alternating and the protec- 
tion iron or steel, the lead and return con- 
ductors must be bunched. 


SPECIAL RULES FOR OPEN WORK IN DRY PL ACES 


‘ UNITED STATES. 

26g. Wires must have an approved rub- 
ber, slow-burning weatherproof, or slow- 
burning insulation. 


26h. Wires must be rigidly supported on 
non-combustible, non-absorptive  insula- 


GERMANY. 

19.1. Rubber tape permissible (open 
wiring, rigidly supported wires only) up to 
voltages of 125 volts (technically pure, un- 
vulcanized para rubber band). 

21.10 Rubber tape insulation never to 
be used under plaster, not even in insulat- 
ing tubes. 

21.9. Insulated open wires must be 
placed at distances of 1 cm from the wall 


ENGLAND. 

Outside of the description of the various 
classes of insulation for wiring in general 
and the requirements therefor, no special 
prescriptions are made as to the kind of 
insulation required for open wiring. 


52b. iv. Flexibles must be firmly sup- 
ported and unless protected by conduits 
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SPECIAL RULES FOR OPEN WORK IN DRY PL ACES 


UNITED STATES. GERMANY. 
tors, which will separate the wires from in buildings (low voltage, 250 volts to 
each other and from the surface wired sround) in open air 2 cm. (% in.). 


over in accordance with the following No regulations are made about the dis- 
table tance between wires, but the quasi-official 
Distance commentary to the rules says that the dis- 
Voltage Distance between tance between wires with knob and cleat 
from surface wires work at low tension (250 volts), as a rule. 
0 00 % in 2% is 5 cm, (2 in.) 
. : 
Rigid supporting requires under ordinary 25.1 Wires on ordinary insulating rolls 
onditions, where wiring along flat sur- on a wall shall be supported in distances 
ices, supports at least every 4% ft of not more than 80 cm (32 in.). If on the 
If the wires are liable to be disturbed ceiling the distances may, in exceptional 
the distance between supports must be cases, be chosen greater, according to local 
shortened * . conditions 
Must not be dead-ended it a rosette 
socket or receptacle inless the last sup 
ort is withir l ! of the same 


FOR MOLDING WORK (WOODEN AND 


GERMANY 


NITED STATES 
Wires n t have in approved rub 25a Wooden molding is not permissible 
¢ latir ‘ \ rit and must be I) (Metal molding is not used in Germany 
t ~ mens ‘ler eths from outlet to outlet, ind practically unknown.) 
from fitting to fitting, no joints or taps 
to be made in molding Where branch 
taps are necessary | molding work aj 
proved fittings fo this purpose must be 
—_ Must never be placed in either metal 
“wooden molding in concealed or damp 
places, or where the difference ol potential 
etween any two wires in the same mold 
ng is over 300 Its 
When the electrical construction is be 
" earried out in metal molding, per- 
mission will be giver to extend these 
moldings through walls and partitions Iii 
the molding and capping are in continu 
ous lengths where passing through the 
walls and partitions Metal moldings must 
not be used for circuits requiring more 
than 1320 watts of energy 
FOR CONDUIT WORK 
NITED STATES GERMANY. 
on Must have an approved rubber in 21.10. Rubber tape insulated oapeeners 
S lat nz overing ind must within the shall, even in insulating tubes, be laid only 
onduit tubir without splicing or taps on the surface of the wall. 
26d. Wire joints within the tubes are not 
permissible except in fixtures. 
26a Paper tubes must have a metal 
covering 
60 Must not be drawn in until all me- 
hanical work on the building has been as 
far as possible completed 
Conductors it vertical conduit risers 
must be supported within the conduit sys- 
tem in accordance with the following table 
No. 14 to 0 every 100 ft. 
. . > . + * > #* 
26p. Must, for alternating systems, have 21h. In case of wires or cables for sin- 
the two or more wires of a circuit drawn gle or multiple-phase current which are 
n the same conduit. iron-covered or protected by iron conduit, 


all conductors belonging to the same cir- 
cuit must be contained in the same iron 
covering unless a dangerous heating of the 
iron sheath is prevented in some other 


way. 
The same circuit must not contain more 26c. In the same tube only conductors 
than four two-wire, or three three-wire cir- are allowed which belong to the same cir- 
cuits of the same system, except by special cuit. 


permission of the Inspection Department 
having jurisdiction and must never contain 
circuits of different systems 


FOR CONCEALED “KNOB AND TUBE” 
UNITED STATES GERMANY 
Since frame houses are unknown in Ger- 
many, concealed “knob and tube’’ work is 
not employed. 


FOR FIXTURE WORK 


UNITED STATES GERMANY. 
26V Must not be smaller than No. 18 B 20.3. The smallest permissible cross-sec- 
& S. gage (1624 cire. mil.) and must have tion-area for copper-conductors is _ for 
in approved rubber insulating covering wiring on and in fixtures 0.75 mm? (1475 
. . 


cire. mil). 
18a. In and on fixtures only conductors 
with water-tight insulation of a quality 


suited to the voltage applied are allowed. Ss. 





ENGLAND. 
they must be attached to insulators. * * * 
54a. Unarmored conductors must be sup- 
ported in such a manner as to secure the 
permanent spacing of the conductors from 
walls, ceilings, and all structural metal 
work and metal piping. 

b. When carrying more than 6 amperes 
conductors must also be spaced from each 
other, unless they are of the multi-core or 
concentric types or lead-covered. 

55. Uninclosed lead-covered conductors 
must be supported continuously, or at in- 
tervals sufficiently frequent to prevent ap- 
preciable sagging, and must not come into 
contact with damp or new brickwork or 
plaster. The lead covering must be con- 
nected to earth. 

56. Metal staples must not be used fo: 
fixing unarmored conductors. * * #* 

Flexibles: 52b iv. The supports must 
be spaced not more than 8 feet apart 

No rules for solid wires 


METAL) 


ENGLAND 

50. Conductors (exceping flexibles) i: 
sulated as in classes A and B (class A, rub 
ber; class B, impregnated paper or fibe 
in water-proof sheath, usually of soft me 
tal) may be inclosed in wood casing in 
dry places, where not buried in plaster o1 
cement nor exposed to moisture, under the 
following conditions: 

(a) Unless efficiently protected from 
drip, wood casing must not be fixed im 
mediately below, and in no case must touch 
water pipes. 

(b) “Conductors carrying more than 6 
imperes must be laid singly in separate 
xrooves. 

(c) Where the size of the conductor is 
larger than that of 7/19 S. W. G. (.0086 
sq. in. between No. 9 and No. 10 B. & S.) 
sharp bends must be avoided. 

Metal molding not used in England 


ENGLAND 

19. Conductors (excepting flexibles) in 
sulated as in classes A and B may be in 
closed in steel conduits. * * * 

(Class A, vulcanized rubber, not rubber 
tape; class B, impregnated paper or fiber 
water-proof sheath of soft metal or the 
like.) 


25. Where protected from mechanical in 
jury by metal conduits, conductors of oppo- 
site polarity may be bunched. Where the 
protecting tubing or casing is non-metal- 
lic, lengths of conductors of the same po- 
larity and free from joints carrying small 
currents for incandescent lighting, from 
sub-centers * ° * may be bunched 
If the supply is alternating and the protec- 
tion iron or steel, the lead and return con- 
ductors must be bunched 


ENGLAND. 
Since frame houses are unknown in Eng- 
land, concealed ‘“‘knob and tube” work is 
not employed. 


ENGLAND 

45. Fiexibles must be of a sectional area 
not less than that equivalent to No. 22 
S. W. G. (=789 circ. mil:)* * * 

32. Excepting for wiring fittings, the 
sectional area of any copper conductor 
must not be less than that of No. 18 

J. G. (2291 circ. mil.). 
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UNITED STATES. 


In wiring certain designs of show-case 
fixtures, ceiling bulls-eyes and similar ap- 
pliances in which the wiring is exposed to 
temperatures in excess of 120 deg. F. 
(49 deg. C.) from the heat of the lamps 
ipproved slow-burning wire may be used. 
\ll such forms of fixtures must be sub- 
mitted for examination, test and approval 
vefore being introduced for use. 


26w. Supply conductors, and especially 
the splices to fixture wires, must be kept 
lear of the grounded part of gas pipes, 
and where shells or outlet boxes are used 
they must be made sufficiently large to 
allow the fulfillment of this requirement. 


26x. Must, when fixtures are wired cut- 
side, be so secured as not to be cut or 
ibraded by the pressure of the fastenings 
or the motion of the fixture. 


different systems must 
never be contained in or attached to the 
same fixture, and under no circumstances 
must there be a difference of potential 
more than 300 volts between wires con- 
tained in or attached to the same fixtures 


26y. Wires of 


UNITED STATES. 


UNITED STATES. 
28a. No conduit tube having an inter- 
nal diameter of less than % in. shall be 
used. (Measurements to be taken inside of 
metal conduits). 


28b. Interior conduits must be continu- 
ous from outlet to outlet or to junction 
boxes or cabinets and the conduit must 
properly enter and be secured to all fit- 
tings, and the entire system must be me- 
chanically secured in position. 

In case of service connections and main 
runs this involves running each conduit 
continuously into a main cutout cabinet 
or gutter surrounding the panel-board, as 
the case may be. 

28c. Must be first installed as a com- 
plete conduit system, without the conduc- 
tors. 

28d. Must be equipped at every outlet 
with an approved outlet box or plate. At 
exposed ends of conduit (but not at fix- 
ture outlets) where wires pass from the 


ELECTRICAL 


FOR FIXTURE WORK 


GERMANY. 
18.3. Where the voltage to earth is 


greater than 250 volts joints and branches 
in fixtures must be avoided. 

18.2. Branch joints in fixtures shall be 
placed as much together on one point as 
possible. 

The Association of German Private As- 
surance Companies has required formerly 
that all fixtures be suspended by an insu- 
lating member, with exception of such fix- 
tures which are connected to a grounded 


neutral; but now this is no longer pre- 
scribed. 
18a. continued. If the conductors are 


placed on the outside of the fixture they 
must be fixed so that they cannot shift 
and cannot be injured by sharp edges. 

18a. continued. Where the voltage to 
earth is greater than 250 volts the conduc- 
tors of accessible fixtures must be placed 
in protected positions. 


18b. Where the voltage to earth is 
greater than 250 volts accessible fixtures 
are permissible only for direct current and 
only up to 1000 volts 
ARMORED CABLES 
GERMANY. 
Since frame houses are not in use in 


armored cables are practically 
residence wiring. 


Germany, 
never employed in 


INTERIOR CONDUIT 


GERMANY. 

26.3. Conduit which is to be used for 
more than one wire must have an inter- 
nal diameter of at least 11 mm. (% in.), 
and where the voltage is more than 250 
volts to earth the internal diameter must 


be at least 15 mm. (4% in.) for such con- 
duit. 
26.4. If in wiring not buried in the wall 


parts of the run are protected by conduit 
smaller diameters of the tubes are permis- 
sible. 
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ENGLAND. 

(No mention is made, however, about 
the minimum permissible size for wiring 
fittings, except if it be assumed that the 
paragraph 45 quoted above refers to the 
minimum section permissible in fittings. 
The smallest section mentioned in the table 
of carrying capacities, which forms part of 
the. rules, is 3/25 S. W. G. (=1145 circ. 
mils). 

As regards the type of insulation per- 
mitted for fixtures, paragraph’ 52 says that 
flexibles may be used for pendent and port- 
able appliances. 

46. The insulating material on flexibles 
must be pure rubber equal to washed Para 
rubber of the best quality. Pure rubber in- 
sulation is best suited for flexibles intended 
for use with pendants. Pure rubber must 
be laid on in two layers, care being taken 
that the edges of each layer overlap, and 
the radial thickness of the dielectric must 
be not less than 20 mils. Each coil of pure 
rubber flexible must be tested in air for 
15 minutes with a pressure of 1500 volts 
alternating between the conductors at a 
frequency of 50 to 100. 

47. Vulcanized rubber flexible must be 
insulated with one layer of pure rubber and 
two layers of vulcanized rubber, and the 
radial thickness of the dielectric must not 
be less than 34 mils. Each coil of vulcan- 
ized rubber flexible must be tested for 15 
minutes with a pressure of 1500 volts alter- 
nating at a frequency of 50 to 100 after 
twenty-four hours’ immersion in water and 
while still immersed. 


98. Where possible, the conductors 
should be carried without joints through 
> + . 


the fittings to the lamps. 


99. Combined gas and electric fittings 
must not be used. 

100. If disused gas fittings are adapted 
for electric light, they must be entirely 
disconnected from the gas pipes. 

ENGLAND 

Since frame houses are not in use in 

England, armored cables are practically 


never employed in residence wiring. 


ENGLAND 


49a. Conduits must be electrically and 
mechanically continuous throughout. Plain 
slip sockets do not comply with this rule,* 
some form of screwed or grip joint having 
a conductivity equal to that of the continu- 
ous tubing being. necessary. 

49b. At the outlet points of switches, 
boxes and fittings, the ends of the con- 
duits must either terminate at metal out- 
let boxes or they must socket into blocks, 
preferably of noncombustible material. The 
conductors must in all cases be mechanic- 
ally protected up to the fitting. 





*Slip joint tubing, however, is being used 
very largely in England, perhaps 50 per 
cent of all installations being slip jeint. 
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UNITED STATES. 

system without splice, joint or 
approved fitting having separately 
bushed holes for each conductor is con- 
sidered the equivalent of a box. ; 

Outlet plates must not be used where it 
is practicable to install outlet boxes. 

* . 


conduit 
tap, an 


28e Metal cenmeite w nn they enter 
junction boxes, and at all other outlets, 
etc.. must be provided with approved bush- 


ings or fastening plates fitted so as to 
protect wire from abrasion, except when 
such protection is obtained by the use of 

properly fitted in boxes 


approved nipples, 
or devices. b 
the metal of the conduit 


28f. Must have 
permanently and effectually grounded to 
water piping, gas piping or other suitable 


grounds, provided that when connec tions 
are made to gas piping they must be on the 
street side of the meter. * * Where 
a short section of conduit is used 
of exposed wiring on 


* * . 


for the protection 

side walls * * * the conduit or pipe 
need not be grounded. 

28¢. Junction boxes must always be in- 
stalled in such a manner as to be ac- 
cessible 

28h. All elbows or bends must be so 
made that the conduit will not be injured. 


The radius of the ctfrve of the inner edge 
of any elbow not to be less than 3% in. 
Must have not more than the equivalent of 
four quarter bends from outlet to outlet, 
the bends at the outlets not to be counted. 


UNITED STATES. 


UNITED STATES 
30a. When supported at outlets in metal 


conduit, armored cable, or metal moulding 


systems, or from gas piping or any 
grounded metal work, —- = . 
** * or * * * must be _ insulated 


from such supports by approved insulating 
joints placed as close as possible to the 
ceilings or walls. The insulating joint may 
be omitted in conduit or armored-cable 
systems with straight electric fixtures in 


which the insulation of conductors is the 
equivalent of insulation in other parts of 
the system. * * * 

Gas pipes must be protected above the 
insulating joint by approved insulating 
tubing and where outlet tubes are used 
they must be of sufficient le ngth to extend 
below the insulating joint. * ° 


Where insulating joints are onnataad fix- 
ture canopies of metal must be. thoroug hly 
and permanently insulated. * 

Canopy insulators must be 
ened in place . 9 

Fixtures having so-called flat canopies, 
tops or backs, will not be approved for in- 
stallation, except where outlet boxes are 
used. 

30b. Must, when installed 
of water-tight construction. 

30¢ Fixtures must not when wired on 
the outside be used in show windows or in 
the immediate vicinity of especially inflam- 


securely fast- 


out doors, be 


mable stuff. 

30d Fixtures must be free from short- 
circuits between conductors and from con- 
tacts between conductors and metal parts 
of fixtures, and must be tested for such 


conditions before being connected to supply 


conductors 


UNITED STATES. 


3lc. Key-sockets will not be approved 
if installed over specially inflammable 
em °* °F © 


STATES. 
approved 


UNITED 

32a. Must have an 
and covering 
32b Must 
the difference 
wires is over 


insulation 
not * * * be used where 
of potential between the two 
300 volts. 


ELECTRICAL 


REVIEW AND WEST 


INTERIOR CONDUIT 


GERMANY. 


The tubes shall further be 
provided with appropriate armatures, for 
instance, bushings so that the insulation 
of the conductors cannot be injured by 
protruding parts and sharp edges. 


26.2 continued. 


It is required only for voltages of more 
than 250 volts (to earth) that the metallic 
conduits be connected metallically to each 


other and that the conduit be grounded. 
(26b.) 
21.8. Conductors shall, as a rule, be 


placed in such a manner that they can 
be replaced. 

26.2. With metal and insulating tubes in 
general the internal diameters, as well as 
the number and the radius of the curva- 
tures shall be selected in such a manner 
that the wires can be drawn in and re- 
moved. In case of conductors of more than 
16 mm? (31,568 circ. mils.) the requirement 
that the wires shall be withdrawable may 
be disregarded if the conduit is laid on 
the wall accessible at any time. 


METAL MOLDINGS 


GERMANY. 


moldings are not 
special rules exist for 


used in 
them 


Since metal 
Germany, no 


FIXTURES 


GERMANY. 

The Association of German Private Fire 
Insurance Companies has required form- 
erly that all fixtures shall be grounded 
with exception of those which are con- 
nected to grounded neutrals; but now that 
is no longer required. 

i8b. If the voltage to earth can rise 
above 250 volts the metal parts of fixtures 
must be grounded. 


conductors must, as far as 
they can come in contact with easily in- 
flammable material, be protected entirely 
by tubes up to the lampholders or to the 
receptacles, respectively. 

5. Every installation for light, power, 
etc., must have an appropriate state of in- 
sulation. 

5.4. The state of insulation of an instal- 
lation in which the voltage against earth 
cannot exceed 250 volts will be assumed as 


36a. Fixed 


appropriate if the loss of current at nor- 
mal operating voltage on every part be- 
tween two cutouts or behind the last 
cutout does not exceed one milli- 
ampere. * * * 
GERMANY. 
GERMANY. 
The covering and insulation of flexible 


cord, as well as of the other kinds of con- 
ductors, is regulated in separate prescrip- 
tions which form part of the general rules. 

According to the general standard reg- 
ulations for insulated conductors flexibles, 
if laid down in fixed positions, may be used 
up to 1000 volts, and if used for portable 
appliances, up to 500 volts. 
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ENGLAND. 


have all free 
except 


49c. The conduits must 
ends bushed to prevent abrasion 
where wide bell-mouths are used. 


49d. The conduits must be connected to 
earth * * ® 

28. Gas pipes must not be laid to obtain 
an earth connection. 

49d. (continued): In dry places isolated 
single lengths of tubing need not be earthed 
if adequately enamelled, or otherwise in- 
sulated, externally. 


Sharp bends or elbows are pro- 


49g. 
but inspection elbows are permis- 


hibited, 
sible. 


ENGLAND. 
moldings are not used in 


Since metal : 
extent, no special rules 


England to any 
exist for them. 


ENGLAND. 
99. Combined gas and electric fittings 
must not be used. 
100. If disused gas fittings are adapted 
for electric light they must be entirely dis- 
connected from the gas pipes. 


10ic. Lamp-holders must not be hung 
from flexibles exposed to the weather. 


From 122: * * * When all lamps and 
appliances have been removed from the cir- 
cuit, the insulation resistance between con- 
ductors must not be less than 25 megohms 


divided by the number of lamps. * * 
ENGLAND. 
ENGLAND 
46 and 47 (quoted in full above) give 


prescriptions about the covering and in- 
sulation of flexible cord. 
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UNITED STATES. 
32c. Flexible cord must not be used as 
a support for clusters. 


32d. Flexible cord must not be used ex- 
cept for pendants, wiring of fixtures, por- 
table lamps or motors and portable heat- 
ing apparatus. 


For all portable work, including those 
pendants which are liable to be moved 
about sufficiently to come in contact with 
surrounding objects, flexible wires and 
cables, especially designed to withstand 
this severe service, must be used. 

When necessary to prevent portable 
lamps from coming into contact with in- 
flammable materials or to protect them 
from breakage they must be surrounded 
with a substantial wire-guard. 


32e. Flexible cord must not be used in 
show windows or show cases, except when 
metal 


provided with an approved ar- 
mor. * © © 
32f. Flexible cord must be protected by 


insulating bushings where the cord enters 
the socket. 

32g. Flexible cord must be so suspended 
that the entire weight of the socket and 
lamp will be borne by some approved 
method under the bushing in the socket, 
and above the point where the cord comes 
through the ceiling block or rosette, in 
order that the strain may be taken from 
the joints and binding screws. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


FLEXIBLE CORD 


GERMANY 

18c. If the conductors are used as sup- 
ports for the fixtures (pendant lamps) the 
connecting places (terminals) must be re- 
lieved of the mechanical stress. 

(According to the standards for wires 
the wires for pendant lamps contain a sep- 
arate carrying cord to take the tensile 
stress from the current-carrying wires.) 


No distinction is made in the rules be- 
tween ordinary flexibles and flexibles for 
portable work. R 


39. (Special Rules for Theaters). 1. 
paragr. 4: The fixtures on the stage must 
be protected by a wire-guard for the in- 
candescent lamps. 


36. (Special Rules for Show-windows, 
Warehouses and similar localities, inas- 
much as easily inflammable materials are 
stored in the same): * * * b. Fixtures and 
other appliances which can be moved about 
must be connected either by metal-covered 
conductors, or by specially protected con- 
ductors without metal sheath. 

In the first case one end of the metal 
cover must be brought in conductive con- 
nection with the metal cover of the lamp 
holder, the other end must be connected 
to a grounded conductor. 

In the second case only flexible cord with 
watertight insulating cover is permitted 
which is provided with a cover of tough 
material (such as canvas, leather, hempen 
cord braiding, etc.) as a protection against 
mechanical injury. 


18c. If the conductors are used as sup- 
ports for the fixtures (pendant lamps) the 
connecting places (terminals) must be re- 
lieved of the mechanical stress. 

(According to the standards for wires, 
the wires for pendant lamps contain a sep- 
arate carrying cord to take the tensile 
stress from the current-carrying wires.) 
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ENGLAND 
52. Flexibles may be used under the fol- 
lowing conditions: 


a. For pendant and portable appliances. 
* . . * ” + ” -_ 


52. Flexibles may be used under the fol- 
lowing conditions: 
* * * J + * * 
b. For subcircuits from fuse boxes * * * 
provided they comply with the following 

requirements: 

; They must not be carried in posi- 
tions exposed to injury or out of sight, ex- 
cept in conduits. 

II. Where passing directly through di- 
vision walls they must be protected by 
incombustible watertight conduits. 

Ill. They must not pass through floors 
nor be carried unprotected within 4 feet 
of the floor level. 

IV. They must be firmly supported, and 
unless protected by conduits they must be 
attached to insulators. 

Vv. They must be without joints except 
in junction boxes. 


105a. Incandescent lamps must not be 
placed in close proximity to combustible 
materials unless specially protected. * * * 

105b. Incandescent lamps must he {fitted 
with guards if placed in position where 
goods are liable to be stacked in contact 
with them. 


96c. The terminals of ceiling-roses must 
be relieved of the direct pull of the attached 
conductor and fitting, and be so arranged 
that no short-circuit can take place. 








Construction Details of Temporary 
Motor Installations. 

The Department of Electricity, City 
and County of San Francisco, Cal., has 
issued an interesting order covering 
construction details of temporary 
motor installations. This order has 
become effective primarily to afford re- 
lief to those engaged in _ installing 
motors for the operation of pumps, con- 
crete mixers and the like, on buildings 
under construction. Such class of in- 
stallation work having heretofore been 
required in a more or less permanent 
manner, even on intended temporary 
operations, has brought about a con- 
dition of particular hardship to motor 
men and others, causing frequent loss 
of available contracts. 

The department will only approve 
temporary installations of electric 
motors when executed under the fol- 
lowing conditions. 





Switch and Cutout—Motor must be 
protected by approved switch and cut- 
out installed in such a manner that 
workmen and passers-by cannot come 
in accidential contact with same. A 
metal or wooden box for switch and 
fuses is recommended. 

Wiring—Current - carrying wires to 
motors must be approved rubber-in- 
sulated double braid wires supported 
on knobs or installed in conduit and, if 
on knobs, must be suitably protected 
at all points where accidental contact 
is possible by substantial wooden box- 
ing; in any case, to be so protected to 
a height of eight feet above the ground. 
In very hazardous installations, wooden 
boxing will not be accepted in lieu of 
conduit. 

Motor Frame——Motor frame must be 
grounded. If no good ground is avail- 
able, a 15-inch pipe driven into the 
earth to a depth of five feet will be con- 


sidered a suitable ground. Wire to 
ground must be equal in size and con- 
ductivity to a No. 10 B. & S. gauge 
copper. 

Wire Capacity—On temporary in- 
stallations, the department will approve 
the use of rubber-insulated new-code 
wire with the current-carrying values 
as given in Table B, section 18 of the 
National Electrical Code. Common 
return wire’ on three-wire two-phase 
motors shall be figured to carry a cur- 
rent 41 per cent greater than the other 
two legs. 

Conduit Ends—On exposed ends of 
conduits back of switchboards where it 
is necessary to cable wires together in 
order to execute a workmanlike job, ap- 
proved porcelain-bushed iron bushings 
will be accepted in lieu of condulets. 
Hereafter, plain iron bushings will not 
be accepted on exposed ends of con- 
duit back of switchboards. 
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A. W. Hopkins, G. W. Perry, Western New England. Frank R. Daniel Thomas D. MacColl 
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E. N. Davis, H. A. Knight, Eastern Massachusetts. F. G. Hartwell R. P. Strong 
{ A. Hannan O. E. Smith, New York City. J. E. Latta 
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“LET THE CODE DECIDE.” 
a 
Secretary’s Message. mored cables would be approved if di- 
Members will kindly note the follow- The matter appearing in this sec- rect current is employed. With alter- 
ne changes in addresses of members tion consists of questiors on the Na- nating current, however, recourse must 
the California Section. all of San tional Electrical Code, its interpreta- be had to a metallic conduit carrying 
Francisco: S. G. Curtis, 612 Central tion and meaning, and questions as all f rire 
diese P 7 ant patie to whether certain methods of wir- = a wae. 
Street Williat G ennycooKk, LSSS ing are in accord therewith. These bonis 
Sixth Avenue; ©. K. Jones, 1261 Sev- questions are gladly received from Answer 2(E). Assuming that an ap- 
enth Avenue: James Wharton, 1566 anyone interested, even if not a proved box is used at the switch out- 
- . member; they should be sent to the ge: ; 
ell Street \\ Carrell, 814 Scott ’ : a P ’ ‘ : . 
. . secretary with any needed elucidat- let and a similar box at the fixture 
Street ing sketch, They are answered by outlet and that both armored cables 
The Secretary regrets to state that each member of the Executive Com- are properly secured and bonded at 
his words regarding payment of dues mittee according to his knowledge of the boxes, I think I would pass the 
: ee ee aan bane what the ruling would be in his . oe 
n these colut ns two weeks ago lave jurisdiction, installation and not place any viola- 
not brought a single response. Please It should be understood that no tions on it. If, however, my advice 
wake up as regards this little matter pretense is made to give an authori- was sought before the installation had 
\ll material for the bulletin on pro- tative interpretation of the Code. been started I would suggest the us¢« 
1 ; . onase te tn Dh This is a voluntary association; it x - ‘ “a . Reniht 
oset de hanges s - Mr. fc > . “4 exible 
é d chat ge ; e ; has representation on the Electrical of conduit, either rigid or flexible. 
Sweetland’s hands Dy January 15. Committee of the National Fire Pro- as 
Members ill kindly read the notice tection Association, which prepares Answer 3(N). This cannot be ac- 
2 af . . : . the Code, b i . os 
egarding this which appeared in the e Code, but it has no right, and cepted in principle, because under two 


,ND WESTERN ELEc- 


21, 


ELECTRICAL REVIEW 
RICIAN Novembet page 996, and see 


they desire placed there- 


that any matte 
in by the Association is in my hands not 
ater than December 20 at the utmost. 
After a very considerable amount of 
labor the Committee on Field Practice 
f the Natio! al Fire Protection Asso- 
iation has completed its manual on 
inspection. It is a remarkable publica- 
tion in more ways than one and can- 
not fail to be of value to any inspector. 


Not a great deal will be found in it 


\§ direct assistance to the electrical 
inspector who already has his Nation- 
al Code. Nevertheless the Secretary 
earnestly recommends every member 
of the Association to send to Franklin 
H. Wentworth, Secretary, National 
Fire Protective Association, 87 Milk 


Street, Boston, and obtain a copy. 
The conscientious inspector will find 
in it a huge mass of matter very close- 
ly correlated to his special province, 
and a thoughtful perusal of its pages 
will be of very great benefit to him in 
more ways than one We must never 
forget that all the time he is inspect- 
ing, the true inspector will be discov- 
ering opportunities for education which 
he should avail himself of, and in many 
visits things will be 
noticed which this 
to point out 


places which he 
manual 
the 


found and 
will enable him 
owner in a friendly way, which is fre- 
quently surprisingly efficacious; assum- 
ing, of course, that one knows enough 


to 


claims no right, to give a final In- 
terpretation of anything in the Code. 
It is only Intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 
tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it is felt that the occasional dif- 
ference of opinion is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
points. 

The aim is to help toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; Increased pre- 
cision In applying it; and harmoni- 
ous action of those using it, for the 


common good. 


of the subject at hand to impress his 














victim with the fact that he knows 
what he is talking about, is able to give 
an illustration or so and generally 


point out how the said victim’s direct 
personal interests are concerned 


Three-Circuit Chandelier. 
Question 280. Regarding Rule 26p, I 
have a case where a man wants a three- 
circuit chandelier switch requiring 
four wires from switch box to outlet; 
the job is fished with armored cable. 
Now four-wire cable is not obtainable. 
Is it permissible to use two two-wire 
cables; would it comply with the Code, 
or what is the objection? 
1(P). Two two-wire 


Answer ar- 


conditions one wire in each conduit 
carries current and therefore with al- 
you would expect 
hysteresis and eddy-current energy 
waste with consequent heating in th« 
armor. If, however, the installation 
was, as appears probable, in a private 
house with only moderate current flow- 
ing, as would be the case with the usu- 
al size of tungsten lamps used in such 
small-size chandeliers, I would pass it 
if already in. This would be on the 
following grounds; it possible to 
connect the wires so as to reduce the 
current to a minimum under the bad 
conditions; the metal armor is a much 
harder grade than in a rigid conduit 
which must be ductile for bending, and 
in consequence its permeability is rel- 
atively low; it is somewhat thinner, 
which will reduce the flux, and being 
in a spiral the circular path round the 
wire is not continuous but interposes 
a pronounced air-gap in the path of 
the lines of force which will to a con- 
siderable extent increase the magnetic 
reluctance. The result of all this be- 
ing that the bad effects are reduced to 
a marked degree and except in the case 
of a large chandelier with considerable 
current flowing in each position, as 
might be the case in a theater, church 
or large hall, practically negligible. 

Indeed in any case these impedance 
effects will always be much less dis- 
turbing in flexible steel conduit 
cable than in rigid conduit. 


ternating current 


is 


or 
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Answer 4(H). Use a larger conduit 
carrying four wires through it under 
Rule 269. 


Answer 5(F). The intent of this 
rule is to have the feed and return 
wire in the same conduit. In this case 
three-circuit chandelier switch 
this condition could not be obtained 
by using two two-wire armored cables. 
The work should be installed with the 
four wires in one conduit, or use an 
armored flexible tube large enuogh to 
pull in all four wires. 


of a 


Answer 6(B). It would depend on 
whether fixture was to be attached to 
an alternating or direct-current wiring 
If the it would not 
be permissible under the Code to use 
this arrangement as described. If di- 
rect current were used there would in 
my judgment be no material objections 
than the fact that at some fu- 
alternating-current service 
might be substituted for the direct-cur- 





system. former, 


other 
ture time 
rent. 
7(R). For direct 
alternating current, 
troubles. 


Answer current, 
ob- 


Rule 


yes; for no; 


jection, inductive See 
279. 

Answer 8(U). I should suggest us- 
ing flexible conduit and pull in four 
wires in the same conduit as this could 


be run as easily as armored cable. 


Answer 9(S). I do not think it per- 
missible to use a two-wire pair of ca- 
bles. Such construction would not 
comply. I should require flexible con- 
duit, the same being large enough to 
take the four 

The objections are inductive troubles. 


wires. 


Answer 10(V). This practice is not 
in strict compliance with Rule 26, but 
on the ordinary domestic lighting cir- 
cuit no bad effect would result from it. 





I should allow it. 

Answer 11 (A). Rule 26f would pre- 
the two two-wire ar- 
mored cables, as the effect would be 
the same as with two parallel pipes 
with two wires in each pipe. I should 
think the better way would be to use 
flexible conduit large enough for four 


vent the use of 


wires. 


The use of two two- 
wire cables violate Rule 26, 
because of the fact that in two posi- 
tions of the switch the current will be 
on one wire of each cable instead of 
same 


Answer 12(Q). 


would 


the entire current being in the 
metal armor, as required to neutralize 
any inductive effects. Rigid or flexible 
steel conduit should be used with all 


four wires in one tube. 


ELECTRICAL REVIEW AND WESTERN 


Flexible Steel-Armored Conductors. 

Question 281. Is it permissible un- 
der the Code to install flexible steel- 
armored conductors wherever conduit 
may be used; and if not, what are the 
exceptions? 

Answer 1(P). Flexible  steel-ar- 
mored conductors may be placed wher- 
ever iron pipe is permitted; with this 
difference, however, that in damp lo- 
cations the flexible cable must be pro- 
vided with a lead sheath. 


Answer 2(E). Armored cable may 
be installed in all places where con- 
duit may be installed with the follow- 
ing exception, which is in section d of 
Rule 27: “When installed in so-called 
fireproof buildings in course of con- 
or afterward if exposed to 
moisture, or where it is exposed to 
the weather, or in damp places, such as 
breweries, stables, etc., the cable must 
have a lead covering placed between 
the outer braid of the conductors and 
the steel armor. 

The lead covering is not to be re- 
quired when the cable is run against 
brick walls or laid in ordinary plaster 


struction 


walls unless same are continuously 
damp.” 
Answer 3(N). Flexible steel-ar- 


mored cable and flexible steel conduit 
may be used wherever rigid pipe may 
be used, except that in the type of 
places enumerated in Rule 27d the ar- 
mored cable would be required to have 
a lead sheath under the and 
lead-covered twin-conductor cable 
would have to be used in the flexible 
conduit, though single conductor might 
be used on purely direct-current sys- 


armor, 


tems. 


Answer 4(H). Flexible steel armor 
is a conduit somewhat subject to damp- 


ness under the Code. 


Answer 5(F). 
stalled, except in damp places unless 
the armored cable has a lead covering 
placed between the outer braid of the 
conductor and the steel armor. 


Yes, if properly in- 


Answer 6(B). It is permissible un- 
der the Code to install flexible 
armored conduit where conduit may be 
installed: it, of course, being under- 
stood that the provisions of Rule 27, 
carried out. 


steel- 


section d, be (See answer 


2 above.) 


Answer 7(R). Yes, for low-poten- 
tial systems; but in “General Sugges- 
tions” preference is given accessible 
concealed wiring. 

In the highest type of wiring metal- 
lic armored installations, ‘rigid and 


flexible conduit are installed so that 
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wires may be inserted or withdrawn, 
and armored cable is installed so that 
it may be removed or replaced without 
disturbing any finished surface. 


Answer 8(U) Yes, except in per- 
manently damp places. Then lead- 
protected cable must be used. 

Answer 9(S). Not always. If ar- 


mored cables are referred to the ex- 
ceptions are found in Rule 27d. 


Answer 10(V). Yes. There are no 
exceptions, provided the lead covering 


is used in damp places. , 
Answer 11(A). Yes (with the lead 
cover in damp places). That is what 


it was made for, and I do not think the 
Code rules would prohibit this. 


Answer 12(O). Flexible  steel-ar- 
mored conductors may not be installed 
in permanently damp places, but other- 
wise they are generally acceptable 
wherever conduit may be used. 

Answer 13(Q). Armored cables are 
made for all purposes that interior con- 
duit is used for. 

wielding 


Cincinnati Contractors Oppose 


Additional Inspection Fees. 

The proposal of Building Commis- 
sioner Rendigs, of Cincinnati, to ren- 
der his department self-sustaining by 
the imposition of various inspections 
fees not now charged by the city, in- 
cluding an inspection of electrical 
work, has been met with vigorous op- 
position on the part of electrical con- 
tractors and others will be af- 
fected. Inspection of electric wiring 
and other work is now made by the 
Fire Prevention Bureau, and a small 
fee charged. Presumably this inspec- 
tion will be dispensed with if that of 
the city is sufficiently rigid. 

que ail 
Chicago Inspectors to Celebrate 
Anniversary. 

A banquet and entertainment will be 
given at the Congress Hotel, Chicago, 
on the evening of Thursday, December 
10, to celebrate the thirty-first anniver- 
sary of the Bureau of Electrical In- 
spection of that city. Elaborate prepa- 
rations for that event are being made 
by the various committees, of which the 
following are chairmen: 

Refreshments, C. B. Giles. 

Entertainment, B. M. Graybill. 

Finance, John Finan. 

‘Decoration, L. L. Johnson. 

Photograph, E. J. McGann. 

Invitation, S. N. Pine. 

Souvenirs, Daniel - Battle. 

Publicity, F. O’Byrne. 

Reception, F. Derby. 


who 
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CALIFORNIA. 
The City of Los Angeles proposes 
system of 


to acquire the distributing 


the Southern California Edison Com- 
pany within the city limits of Los 
Angeles, and in certain adjoining ter- 
ritory, to be used for the distribution 
of the hydroelectric power which the 
municipality will develop in connection 
with its aqueduct. The city authorities 
propose to acquire the distribution sys- 


} 


tem by condemnation, and in contem- 
plation of this procedure the city has 
asked the Railroad Commission to fix 
the compensation to be paid for this 
property. 

General Investigations. The Com- 
mission is investigating the rules and 
practice of all the gas and electric com- 
panies of the state in the matter of 
requiring deposits before furnishing 
service to consumers. The Commission 
desires to determine the reasonable- 
ness of such a requirement, and to 
bring about greater uniformity in the 
practice of the companies, if this can 


be done with justice to all parties. 


DISTRICT OF COLUMBIA. 
The Potomac Electric Power Com- 
pany furnished service under contracts 
customers 
After 
found 


rates to certain 


District of Columbia. 


at special 
within the 


investigation the Commission 


that “though each of the said contracts 
was made prior to the enactment of 
the public utilities law, the constitu- 
tional provision, which forbids the im- 


pairment of the obligations of a con- 


tract, was not intended to deprive the 
Congress of the United States of the 
authority to exercise its police power 


in such a matter as the 
companies 


The com- 


governmental 


regulation of public service 


in the District of Columbia.” 
pany is ordered to discontinue the spe- 
cial rates and to substitute therefor its 
established rates, as filed with the Com- 
mission. 


NEW YORK—Second District. 
The Delaware and Hudson Railroad 


has agreed to restore sleeping-car serv- 
had 


com- 


where it 
discontinued. The 
to show that the service 
but the fact that it 
become interwoven with the 
and social life of the commu- 
continuance 


ice over certain routes 


recently been 
pany was able 
was unprofitable, 
had 


business 
affected by 


sO 


nities its long 
































































Commission to insist strong- 
ly on The matter was 
adjusted without formal proceedings. 


caused the 
its restoration. 


PENNSYLVANIA. 
The Pennsylvania Central Light and 


Power Company. The Commission 
found that the company’s rates for serv- 
ice in the borough of Lewistown are 
just and reasonable, and the complaint 
filed by J. Price Werts against the 
company was dismissed. The Commis- 
sion held that the fact that the rates 


were higher in Lewistown than in other 
communities served by the company is 
without weight when the rates in ques- 


tion are reasonable. 


WISCONSIN. 

The Prairie duc Sac Mill and Light 
Company. The Commission deter- 
mined, the value of the electric property 
of the Prairie du Sac Mill and Light 
Company for the purpose of fixing the 
just compensation to be paid for the 
taking over the property by the vil- 
lage. The village contended that the 
value of the physical property, as 


shown by the Commission’s inventory, 
The Commis- 
estimate of 


was somewhat excessive. 

out that the 
the engineer of the village was based 
“the theory of disposing of the 
plant piecemeal, the 
theory of the plant being in its entirety 
unit 
The Commission says: 
valuation based upon any other theory 
than that of the plant being a going 
accepted under the 


sion points 
upon 


and not upon 


an operating rendering service.” 


“Of course, no 


concern can be 
rulings of the court.” 

The Door County Telephone Com- 
pany been ordered install full 
metallic and to comply with 
the standards for telephone service re- 
the 
investigation 


has to 


service, 
cently prescribed by Commission. 
The _ service 
subsequent to an order protecting the 
company in a monopoly of the field. 
The Commission held that the present 
company should be made to furnish ade- 
quate to grant a 
certificate to a competing company. 

The Wisconsin Telephone Company 
and the Rock County Telephone Com- 
pany were ordered, in a previous deci- 
sion, to make physical connection, and 
have been unable to agree in the mat- 
ter of chafges which each company is 
entitled to make for the use of its lines 


was made 


service, and refused 





SG, SASS 





the other com- 
The Commission has issued an 
order covering the matter of 
In discussing the basis for determining 
the Commis- 


the subscribers of 


pany. 


by 
charges. 


the proper compensation, 


sion says: “We cannot assent to the 
doctrine asserted, that cost of service 
is the only consideration in fixing 


charges. The statute declaratory of the 
common law requires that charges shall 
be reasonable and just. It would seem 
that a charge which 
taking business from one company and 
giving it to the competitor could not 
be regarded as a just charge from any 
Cost of service is never the 
the 
is one 


would result in 


viewpoint. 
sole consideration in determining 
reasonableness of a charge. It 
of the primary considerations, but there 
other considerations often as vital 
in reaching a conclusion.” 

Illinois Northern Utilities Company 
was ordered to extend the period of 
lighting and to comply with 
the standards of electric service in sup- 
plying the of Walworth and 
Fontana. 


are 


service, 
towns 


ee 
Boston Edison Safety Work 
Praised. 

At a meeting of the New England 
Street Railway Club in Boston, Mass., 
Dr. W. H. Tolman, 
Museum of 
discussing in- 





November 19, 
the American 
New York, in 
dustrial safety propaganda, paid a 
tribute to the work of the Edison 
Electric Illuminating Company of Bos- 
ton in this field. Lantern 
shown of a portable 
trough used in the company’s service 
buildings’ garage to facilitate work un- 
der cars and to safeguard workmen, 
and of a reflecting mirror placed at a 
yard drive- 


on 
director of 
Safety, 


slides were 
lighting reflector 


sharp curve on one of the 
ways so that chauffeurs can see the 
approach to the curve in each direc- . 
The Welfare Bureau of the Bos- 
under the di- 


tion. 
ton Edison Company, 


rection of Herbert W. Moses, has 
made a_ special study of accidents 
within the past two years and has 


made effective use of the accident pre- 
vention committee plan, besides giving 
the employees lectures on safety work, 
hygiene, etc., and contributing articles 
of a practical nature to the company 
publication, “Edison Life.” Caution 
slips included in pay envelopes are a 
feature which has been helpful. 
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ELECTRICAL 


Electrical Engineering Problems. 
By R. G. Hudson and W. V. Lyon. 








DIRECT CURRENTS. 
Problem 13. 

The magnetization curve at 1200 
revolutions per minute of a 230- 
volt, 30-kilowatt shunt generator is 
shown in Fig. 14. The shunt field 
has 1000 turns. The resistance of 
the armature between brushes is 
0.08 ohm and at full load the de- 
magnetizing magnetomotive force of 
the armature is 600 ampere-turns. 

Find (a) the resistance of the 
shunt field circuit which gives a 
terminal voltage of 230 volts at no 
load; (b) the critical resistance of 
the shunt field circuit; (c) the re- 
sistance of the shunt field circuit 
which gives a terminal voltage of 
230 volts at full load; and (d) the 
terminal voltage at no load and at 
1000 revolutions per minute with 


260 











240 


22 


20 


160 


s : : 120 
the shunt field resistance obtained 
in Question (a). ® 
ALTERNATING CURRENTS. iwole 
Problem 63. S 
A laminated magnetic core has a t 
mean length of 41.2 inches anda  go/< 


gross cross-section 3.50 by 3.46 
inches. Twelve per cent of the 
gross cross-section is occupied by 
insulating varnish. It is desired to 
wind this core with a coil of cop- 
per wire which may be safely con- 
nected across a 230-volt, 60-cycle 
circuit. The number of turns in 
this winding is to be such that the 
150 watts at the 
stated voltage. The 
wire is to be such that the resist- 
ance of the winding will be 0.21 
ohm. Use the magnetic data given 
in problem 61. 

(a) What current and power would this coil 
take if connected across a large 10-volt storage bat- 
tery? (6) What current and power would this coil 
take if connected across a 230-volt, 60-cycle cir- 


(>) 
oO 


40 


20 
core loss will be 
size of the 


2000 3000 [e) ° 


Net Ampere - urns 





Fig. 14. 


cuit? (c) If an air gap 0.24 inch long is cut in the 
magnetic core, what current and power will the 
coil take when connected across a 220-volt, 60- 
cycle circuit? 











SOLUTION OF PROBLEM 13. winding and field rheostat. Conversely through the origin will have a slope equal 





Answer to Question a. 

Fhe current (Jt) flowing in the sunt 
field winding of a shunt generator at no 
load is given by [6] or J:=Ea/R where 
(Es) represents the armature voltage 
and (R) represents the sum of the arm- 
ature resistance, resistance of the field 


the resistance (R) is given by R=Ea/Is. 
Since the field current corresponding to 
any number of ampere-turns (JN) is 
given by /JN/1,000, a new scale of ab- 
scissas may be determined as shown in 
Fig. 15. 
Then any such OA drawn 


line as 


to Ea/It and since Es/Jt equals (R) the 
armature voltage corresponding to any 
value of field and armature resistance is 
found by drawing a line such as OA 
(Fig. 15) of proper slope and noting 
the point of intersection with the mag- 
netization curve. Conversely the slope of 
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a line, which cuts the magnetization 
curve at a definite armature voltage, gives 
the proper value of armature and field 
resistance to produce that voltage. Hence, 
OA so that it cuts the mag- 
netization curve at 230, the proper field 
and armature resistance equals the slope 


260 vas 


drawing 
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40 
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ELECTRICAL 


REVIEW 


not build up. The slope of a line drawn 
tangent to the magnetization curve in- 
dicates then the critical resistance at 
which the machine will build up. 
Drawing such a line (OB. in Fig. 15) 
the slope is determined by taking any 
point on this line, such as 200, and divid- 


BysD 


Net Ampere -Turns 


Fig. 15. 


yf this line or 230/5.25=43.8 ohms. Since 


the armature resistance is negligible com- 


pared with the field resistance and since 


the terminal voltage equals the armature 
voltage very nearly at no load the above 
value (43.8 ohms) represents very close- 
ly the proper field resistance to produce 


1 terminal voltage of 230 volts. 
Answer to Question b. 
[If a line be drawn through O of such 


that it does not intersect the mag- 


1etization curve at any point it indicates 
that under such conditions of shunt field 
resistance and speed the machine will 


ing that value by the corresponding field 
current, 3.5 amperes. The slope is then 
200/3.5, or 57.2 ohms. With this shunt 
field resistance the machine will build 
up to 168 volts but a very slight increase 
of field resistance or decrease in speed 
would cause the voltage to drop almost 
The operation of a shunt gen- 


to zero. 
erator with the field resistance at the 
critical point is therefore unstable. 
Answer to Question c. 
At full load the line current (/:) 
At 


equals 30,000/230, or 130.3 amperes. 
no load (Question a) the field current 
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was 230/43.8, or 5.25 amperes. Assum- 
ing this value for the full-load condi- 
tions, the armature current (Js) equals 
130.3+-5.25 or 136 amperes (approximate- 
ly). Then the armature voltage (Es) at 
full-load is given by [3] 
E.s=230+-136X0.08=240.9 volts. 

The magnetomotive force (hereafter 
abbreviated mmf.) corresponding to 
240.9 on the curve (Fig. 15) is 6,000 
ampere-turns. The gross mmf. must then 
be 6,000+600, or 6,600 ampere-turns, 
since 600 ampere-turns must be added 
to neutralize the demagnetizing mmf. of 
the armature. Since there are 1,000 turns 
on the shunt field, the field current (Jr) 
must equal 6,600/1,000 or 6.6 amperes and 
the field resistance (Rr) equals 230/6.6 
or 34.9 ohms. It should be noted that 
the armature current (/s) actually equals 
130.3+-6.6 or 136.9 amperes and that the 
armature voltage (Ea) equals 230+-.08 
136.9 or 240.9 volts as before, so that the 
original assumption of the field current 
for the purpose of calculating the arma- 
ture voltage was sufficiently accurate. 

If the load on the machine were re- 
moved by opening the line switch the 
terminal voltage would rise to the point 
of intersection of the magnetization 
curve and the line OC (Fig. 15) which 
has a slope of 34.9. The terminal volt- 
age at no load is then found to be 254 
volts. The voltage regulation (V.R.) of 
a generator is given by the ratio [30] 

V.R.= (Vo—Vy) 100/Vy per cent 
where (V.) is the terminal voltage at 
no load and (VV) the terminal voltage at 
full load, the field resistance being the 
Hence by [30} 

100/230 — 10.4 


same in each case. 
V.R. = (254 — 230) 
cent. 
kT ° , > ne 
The voltage regulation (V.R.) then 
represents the percentage change in ter- 
minal voltage when the load is reduced 
full load to no load. 


per 


from 


Answer to Question d. 

To determine the no-load 
voltage at 1,000 revolutions per minute 
with a field resistance of 43.8 ohms a 
new magnetization curve may be plotted 
by reducing the ordinates of the (1,200 R. 
P. M.) curve in a ratio of 12 to 10. A 
short section of such a curve is plotted 
in Fig. 15 and the no-load terminal volt- 
age may be determined by noting the 
point of intersection of the (1,000 R. P. 
M.) curve and the line OA which has a 
slope of 43.8. The no-load voltage is 
thus found to be 168 volts. The same 
result may be obtained more quickly by 
drawing a line through O with a slope 
equal to 1,200 43.8/1,000. Then note the 
point where this line cuts the (1,200 R. 
P. M.) curve (202 volts in Fig. 15. Line 
is not shown). The no-load terminal 
voltage at 1,000 revolutions per minute 
will then equal 1,000202/1,200, or 168 
volts. 

Note. The reader may expect to ob- 
tain slightly different results than those 


terminal 
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given aboye. since one cannot determine 
the intersecting points on the curves with 
@ high degree of accuracy unless the 
magnetization curves are drawn to a 
large scale. 


SOLUTION OF PROBLEM 63. 

Answer to Question a. 

If the magnetic flux which links an 
electric circuit varies there will be an 
electromotive force produced in the cir- 
cuit. ‘No amount of constant flux will 
produce the least voltage in the circuit. 
When a direct voltage, such as a stor- 
age battery gives, is impressed on a coil 
that is wound on a magnetic core it may 
require several seconds for the current 
to reach its final value. During the time 
that the current is increasing the flux 
which links the coil is also increasing 
and an electromotive force is produced 
in the winding which opposes the flow 
of the current. In a few seconds the 
current practically becomes steady and 
the flux ceases to increase so that there 
is no electromotive force to oppose the 
flow of the current, which is then equal 
to the impressed voltage divided by the 
resistance of the winding. 

I = 10/0.21 

— 47.6 amperes. 
P= 10 X 47.6 

= 476 watts. 

Answer to Question b. 

When an alternating voltage is im- 
pressed on a circuit of this sort the cur- 
rent and the flux which links the winding 
vary very rapidly. The rapid variation 
of the flux produces an alternating elec- 
tromotive force in the coil which is us- 
ually about equal to the voltage impressed 
on the circuit. The vector difference be- 
tween these two voltages is the resistance 
drop in the winding and this is usually 
very small. If this is the case the prob- 
lem is simple, otherwise it becomes quite 
difficult. 
sistance is so small that the voltage gen- 
erated by the flux is practically equal to 
that impressed on the circuit. In this 
case we have: 

[37a] 230 = 4.44.N X 60 X om X& 10 

The turns, N, are such that the core 
loss is 150 watts. 


Luckily in many cases the re- 


Core loss per cubic inch = 150/V 
V = (1.00 — 0.12) 3.5 & 3.42 41.2 
= 434 cubic inches. 


Core loss per cubic inch = 0.346. 
From the table in Problem 61 the 
maximum flux density for this core loss 
is 72.84 kilolines per square inch, and 
the magnetizing force is 6.77. The total 
flux will be: 
[38a] ¢m=(1—0.12) 3.50 3.42 72,840 
=767,000 lines. 
The number of turns, N, is: 
N = 230 X 10° ~ (4.44 xX 60 X 767,000) 
= 112 turns. 
The magnetizing force is 0.7 N/Jg/I and 
therefore 
0.7 NIgl = 6.77 
Ig = 477 41.2/0.7 K 112 


= 3.56 amperes. 

The core-loss component of the current 
is the core loss divided by the impressed 
voltage and is: 

Te = 150/230 
= 0.652 ampere. 

The total current in the coil is the 
square root of the sum of the squares 
of these two components. 

f= ¥ Ig + Je? 
= 3.62 amperes. 

The resistance drop in this case is 
3.62 & 0.21, which equals 0.76 volt. This 
resistance drop is very nearly in quadra- 
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it produces practically’ no effect in re- 
ducing the voltage generated by the flux. 

The copper loss is, by [4a] 

Loss = 3.62? X 0.21 
= 2.8 watts. 

The total power ‘supplied to the coil is 
the sum of the core loss and the copper 
loss and is 152.8 watts. 

Answer to Question c. 

As before, we will assume that the 
resistance drop has practically no effect 
in reducing the voltage generated by the 
flux. It will therefore be 230 volts, and 
the flux as given by equation [37a] will 


ture with the impressed voltage so that 








DIRECT CURRENTS. 
Problem 14. 

Given the magnetization curve (See Fig. 13, Problem 13) of 
a series generator at 1,200 revolutions per minute. The continu- 
ous current-carrying capacity of the armature is 137 amperes; re- 
sistance of series field, 0.05 ohm; demagnetizing mmf. of arma- 
ture at 137 amperes load, 600 ampere-turns ; resistance of armature 
between brushes, 0.08 ohm; number of turns on series field, 30. 
Note that magnetization curve is obtained by separately exciting the 
machine. 

Find (a) terminal voltage when armature current is 137 amperes ; 
(b) the resistance which must be connected in parallel with the series 
winding to give a terminal voltage of 100 volts when the line current 
is 137 amperes, and (c).the percentage decrease of the machine 
capacity when the speed is reduced to 1,000 revolutions per minute, 
the series field being unshunted as in Question a. 


This problem illustrates the effect of series-field shunt resistance, 
armature reaction and speed upon the operation of a series generator. 


ALTERNATING CURRENTS. 
Problem 64. 
A 50-kilovolt-ampere, 22,000-440-volt, 60-cycle transformer has 
the following constants : 
High-tension winding: Resistance, 64.4 ohms; leakage reac- 


Sa. 


tance, 229 ohms. Resistance, 0.0257 ohm; 


leakage reactance, 0.092 ohm. 


Low-tension winding: 


(a) What are the equivalent resistance and the equivalent reac- 
tance on the high-tension side? (b) What are the equivalent re- 
sistance and the equivalent reactance on the low-tension side? (c) 
If the low-tension winding is short-cireuited, what voltage should 
be impressed on the high-tension winding in order that there will 
be full-load current in both windings? What power will be sup- 
plied? (d) If the high-tension winding is short-circuited, what 
voltage should be impressed on the low-tension winding in order 
that there will be full-load current in both windings? What power 
will be supplied? (e) If a reactor which has a resistance of 0.05 
ohm and a reactance of 0.10 ohm is connected in series with the 
low-tension winding, what will be the equivalent resistance and 
reactance of the high-tension side of the transformer and added 
reactor? 

This problem illustrates the calculation of the equivalent con- 
stants of a transformer. 

Solutions of the above problems and two new problems will be 
printed in the next issue. 





be 767,000 lines. The flux density is al- 
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so the same as before so that the mag- 
netizing force necessary to establish this 
flux in the iron is unchanged. 

The number of ampere-turns required 
to produce this flux in a core 41.2 inches 
long is the product of the turns in the 
winding and the magnetizing component 
of the current and is 

112 K 3.56 = 399. 

On account of the air gap that is cut 
from the core its length is 40.96 inches 
and the number of ampere-turns required 
for the iron is now 

40.96 X 399 + 41.2 = 397 

The number of ampere-turns neces- 
sary to produce in air a flux with a den- 
sity, B, between two parallei surfaces 
which are separated by a small distance 
compared with their dimensions is 

NI = 0.3141B 

In this expression /] is the length of 
the air gap in inches and B is the flux 
density in lines per square inch. In this 
problem: 

NI 0.314 & 0.24 X 72,840 
= 5490. 

Notice how much greater is the num- 
ber of ampere-turns necessary to pro- 
duce a given flux in a small air-gap than 
in a considerable length of iron core. 

The total number of ampere-turns is 

NI = 397 + 5,490 = 5,887. 

The necessary magnetizing component 

of the current is 
Ig =5,887 + 112 = 52.5 amperes. 

Since the flux density in the iron is 
rot changed the core loss will be only 
slightly reduced on account of the smaller 


volume 


Pe = 40.96 K 150 + 41.2 
= 149 watts. 
The core-loss component of the total 


current is 
Te = 149/230 
= 0.648 ampere. 

The total current is the square root 
of the sum of the squares of its two 
components. 

I = V 52.5° + 0.648" 
= 52.5 

In this case the core-lo:s component 
is so small as to be negligible. 

The resistance drop is now 11 volts 
but it is so nearly in quadrature with 
the terminal voltage that it still has 
practically no effect in reducing the volt- 
age generated by the flux. The latter 
is actually about 229.7 volts. 

The copper loss is, by 
[4a] P = 52.5 X 0.21 

= 580 watts. 

The total power supplied to the coil 
is the sum of the core loss and the cop- 
per loss and is 729 watts. 

It is interesting to compare the power- 
factors in the two cases, by [2a] 

P.F. (b) = 152.8/ (230 X 3.62) 
= 0.189 

P.F. (c) = 729/ (230 X 3.62) 
= 0.0604 
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Report on Water-Power Develop- 
ment of Sanitary District of 
Chicago. 

An extended report on the hydroelec- 
tric development of the Sanitary District 
of Chicago has been made by the Dis- 
trict’s Commission on Sewage Disposal 
and Water-Power Development, com- 
posed of Lyman E. Cooley, John Ericson, 
Wm. Artingstall and L. K. Sherman. 
This report is a critical study of one of 
the most important publicly owned and 
operated American electrical utilities. 

The report first briefly reviews the 
history and legislation leading up to the 
construction of the main Drainage Canal 
between Chicago and Lockport, IIl., and 
the subsequent extension thereof to near 
Joliet, Ill, in order to utilize on a suffi- 
ciently large scale the potential power 
created by the canal flow through the 
declivity between Lockport and Joliet. 
The construction of the main canal, its 
extension, the power house and aux- 
iliary works are described. 

A careful analysis is made of the law 
passed in 1903 authorizing the water- 
power development, which constituted a 
semi-independent utility, under the au- 
thority of the Sanitary District but col- 
lateral to its main functions. Separate 
accounting was to be made for all ex- 
penditures and revenues of the water- 
power development. The investment is 
represented by a special tax and by an in- 
terest-bearing loan from the District’s 
general fund, the latter to be repaid from 
surplus earnings and such further earn- 
ings to reduce direct taxation. 

The District’s accounts show that the 
water-power enterprise has not been 
charged with all the investment due to 
an independent utility. Insufficient al- 
lowance was made for preliminary and 
early overhead expenses. Part of the 
advances from the general fund were re- 
paid without interest from the proceeds 
of the special tax. Under the contract 
with the city of Chicago for rehabilita- 
tion of its street-lighting system, no al- 
lowance was made for overhead expense. 
In 1908 there was written off about $1,- 
400,000 from the water-power account 
and charged to other accounts of the 
District without legal warrant. 

Data are given in the report of the 
total water-power expenditures author- 
ized by the act of 1903 year by year from 
1903 to 1913, inclusive; also of the earn- 
ings in 1908, when operation began, to 
1913, inclusive. At the end of 1913 the 
total construction expenditures, includ- 
ing engineering, were $6,714,201.06; ad- 
ministration costs, $964,189.88; interest 
at four per cent on loans from the gen- 
eral fund, $2,073,001.48; operation, main- 
tenance and unassigned expenditures, $1,- 
534,435.24. The cash earnings to the 
close of 1913 were $3,196,117.07. Deduct- 
ing these from the total of all the ex- 
penditures mentioned leaves $8,089,710.59 
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as the total outstanding investment on 
December 31, 1913. Advances have also 
been made to Chicago and other muni- 
cipalities for improvements in street- 
lighting systems, which are added in the 
report to the foregoing investment, thus 
making the grand total really $10,980,- 
568.28 at the end of 1913. Of this, $3,- 
056,625.55 was supplied by the special 
water-power tax, the remainder being 
loaned from the general fund. 

The rules of the electrical department 
include provisions for sinking fund 
and depreciation, but the former has 
been ignored in actual practice, because 
the net earnings, after meeting opera- 
tion and maintenance costs, are automat- 
ically applied to canceling indebtedness. 
Depreciation is ordinarily covered by 
current repairs and renewals and charged 
to maintenance. 

Analysis of the income of the elec- 
trical department shows that the com- 
mercial customers in 1913 received 26 per 
cent of the energy sold and paid 55 per 
cent of the earnings. The city of Chi- 
cago received for street lighting and oth- 
er bulk service 53 per cent of the total 
output sold and paid 27.5 per cent of the 
earnings. Including revenue for operat- 
ing the city’s substations, this Chicago 
load brings 0.59 cent per kilowatt-hour, 
a figure found to be unremunerative and 
below cost. Discrepancies in rates exist, 
at least in the older contracts. The rates 
to municipalities are not equitable and 
have been a matter of dicker between 
public agents who try to utilize the tax- 
ing powers of other governmental agen- 
cies whenever possible. The present in- 
come of the water-power development is 
barely adequate to meet the current ex- 
penses for fixed charges and overhead, 
and leaves no surplus for betterments or 
the redemption of loans. Unless the 
minimum rates are increased, the District 
must continue to invest new capital. 

The Commission recommends _ that 
more day load be taken on to make 
practically constant load throughout the 
24-hour day; the load-factor now varies 
from 56 per cent in June to 71 per cent 
in December; in the latter month in 
1913 the maximum load was 21,600 kilo- 
watts. The commercial lighting load 
should be discarded as it merely creates 
a peak load; the overlap of the day 
and night loads should also be avoided. 
Ample generators are provided at the 
power house, but the capacity is restrict- 
ed by the limited water flow and by in- 
equalities of level in the lower channel 
(which may be avoided by its enlarge- 
ment so as to increase the available 
head). By improving the efficiency 
through modernizing the power-house in- 
stallation and by completing work now 
under way on the main channel and its 
feeding adjuncts the capacity will be in- 
creased. The administrative system of 
the electrical department should be re- 
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vised and simplified. The Commission 
also recommends that, as soon as con- 
ditions permit, the distribution or re- 
tailing of the electrical energy be relegat- 
ed to the municipal corporations served, 
or otherwise that it be disposed of to 
other corporations or persons at the 
market rate. 

The report is supplemented by some 
100 printed pages of digests of the data 
available for preparing the report. These 
are in five parts: historical and descrip- 
tive, expenditures, results of operation, 
service contracts and earning rates, op- 
erating conditions. 

At a meeting of the Board of Trustees 
of the Sanitary District held on Novem- 
ber 30, the report of the Commission 
was accepted. George M. Wisner, chief 
engineer of the District, was directed to 
report on the hydroelectric system as a 
going concern and on the efficiency of 
the Lockport plant. Prof. Gardner Wil- 
liams was delegated some time ago to 
report a rational system of rates and 
means for selling the energy generated 
to the best advantage. 


+» —__—_ 


Electrical Developments. 

Sir John Snell, the new president of 
the Institution of Electrical Engineers, 
covered a variety of matters in his in- 
augural address delivered in London on 
October 29. The position of the Institu- 
tion in relation to the industry was 
touched upon and a new committee to 
consider such matters was suggested 
Questions such as the remuneration of the 
young engineer and the desirability of 
those in authority as chief engineers doing 
what they could to remedy the grievance 
of the younger members of the staff; leg- 
islation; bulk supply; domestic supply; 
future charges to consumers;, and the 
trend of electrical improvements, were 
discussed. Sir John prefaced his com- 
ments on these matters by referring to 
the part that was being played by mem- 
bers of the Institution in the national 
services during the present period of war. 

Development was increasing almost in 
a goemetrical progression, and electrical 
engineering covered a vast field ranging 
from the useful.application of great nat- 
ural sources of power, as typified in the 
utilization of the waters of Niagara or 
other great waterfalls, to the develop- 
ment of wireless telegraphy and its im- 
measurable effect on the preservation of 
human life and property. Looking back 
at the early applications of dynamic elec- 
tricity, one could not fail to be im- 
pressed by the vast developments that had 
taken place in the 35 years which had 
passed since that time. 

“Electrical machinery of “€maormous 
power is now common with efficiencies of 
only 1 or 2 per cent short of the ideal; 
the great development and flexibility of 
three-phase machinery, the employment 
of very high voltages over great distances, 
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the transmission of power of hundreds 
of megawatts, oceanic wireless telegraphy, 
wireless telephony, and the applications of 
electricity in surgery, represent only 
some of the world-wide applications of 
electricity which are leaving an inefface- 
able mark*on human progress and are 
helping to conserve the available energy 
in the world. 

“We electrical engineers have not the 
opportunities, it is true, of leaving great 
memorials behind us so monumental as 
a Sphinx, a Colosseum, a Forth Bridge, 
an Assouan Dam, or a Panama Canal. 
While, however, the results of our work 
are not so monumental in one respect, I 
venture to say that the cumulative effect 
of the better utilization of fuel and the 
avoidance of waste, the harnessing of 
natural sources of power which would 
otherwise be wasted, the diminution of 
smoke, the better facilities of transit, and 
the effect on housing problems and public 
health, the swift communication of news 
and its effect on political relationships, 
and the greater fraternization of peoples, 
the beneficent effects of telegraphy and 
its assistance to those in distress at sea— 
all these have, and will have, an effect 
on man and his progress which in itself 
will be monumental.” 

In discussing the trend of improve- 
ments, Sir John Snell said that definite 
and accepted standards were gradually 
being arrived at. In power-station work 
there could be no question that three- 
phase generation had such great advan- 
tages over any other system that it must 
be generally accepted as the system of the 
future. Turbo-alternators of the high- 
est adaptable speed coupled to machines 
of simple design (by simple machines he 
meant one bar per slot) having the low- 
est consequential terminal pressure— 
stepping up through static transformers 
(thus giving the necessary protective re- 
actance) to the switchboard busbar pres- 
sure—were almost certain to be generally 
adopted. Higher feeder pressures, now 
that insulated cables for very high pres- 
sures were commercially practicable, 
would no doubt be used, and distribu- 
tion by the three-phase four-wire system 
will be, in his opinion, adopted wherever 
possible. 

This did not mean that batteries would 
not also play an important part in elec- 
trical distribution systems. They could, 
of course, be readily provided for in sub- 
stations through the medium of rotary 
transformers. Simplicity was, however, 
what must be aimed at, the invariable re- 
sult of which was economy. 

Steady progress towards standardiza- 
tion was being made in the manufactur- 
ing section. If apparatus of whatever 
kind could be turned out in quantities, 
the articles were cheaper than when the 
stock order was small. “Whether it be 
units of energy or motors, the curve of 
cost per unit or per motor will be hyper- 
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bolic. There are fixed charges and run- 
ning charges in both, and the greater the 
quantity, within given limits in each case, 
the smaller the cost of each. Is this al- 
ways realized?” 

Sir John said that electrical science had 
rendered a great service to many other 
industries besides engineering—in teach- 
ing exactitude of measurements and in 
making more widely known the underly- 
ing principles of the cost of production. 
Continental electrical manufacturers had 
realized that and if British works would 
turn out standard plant more boldly and 
in numbers, economies to suppliers and 
purchasers alike would result and in- 
creased output. 

Steady progress was being made in 
British designs by the better utilization 

of raw materials. There was now very 
little superfluous iron, steel, or copper in 
generators and motors. In distribution 
systems perhaps the same progress had 
not been made. For instance, an appre- 
ciable waste took place in most cities 
through the constant taking up and re- 
laying of pavements by the gas, water, 
telephone and electrical authorities, all 
of which work had to be paid for. Some 
co-ordination here was distinctly advis- 
able. Sir John referred more particu- 
larly to a more systematic design of ex- 
tensions of the distribution systems them- 
It was true that a few chosen 
standard sizes of cables were now gen- 
erally adopted in any given net work; 
still it seemed to him that unnecessary 
copper and lead were often laid down 
in a hurry, when a skilled consideration 
of plans prepared well in advance would 
generally result in economies, while af- 
fording at the same time a better pres- 
sure distribution and greater facilities for 
sectionalizing the system in emergencies. 


selves. 
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Kasson, Minn., Has White Way 
Celebration. 

The completion of a new “white 
way” lighting system at Kasson, Minn., 
has just been celebrated with a “blaze 
of glory.” <A general invitation was 
issued by the commercial club to the 
surrounding towns and country, bid- 
ding the people to come and behold 
the light, to participate in an enter- 
tainment and a feast, and to leave 
their pocketbooks at home. Free mov- 
ing picture shows and a free supper 
were inducements offered to guests. 
When all was ready and suspense at 
the proper tension, Miss Frances 
Brown, daughter of the mayor, pressed 
the button in the new lighting plant, 
and -straightway church bells, fire 
alarms, automobile horns and whistles 
vied with one another in the turbulent 
medley of entertainment. The light- 
ing system consists of eight five-light 
posts to the block, except on side 
streets where the three-light type 
posts are used. 
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A New Electric Hand Lamp. 
The the 
flashlight as a means of eliminating the 


great popularity of electric 


very dangerous use of matches, candles 
and oil lamps when looking for any- 
thing in dark closets, evc.. is continu- 
ally bringing forth new types of these 
devices. One of the simplest and most 
convenient of these is the so-called 
‘Wonderlite,” which is shown in the 
illustrations herewith. It is of very 
simple construction, and can be readily 
ittached to any standard form of dry 
cell, such as is used for bells, buzzers, 
ignition purposes, etc. It is screwed di 
rectly to the top of such cell, whether 
the same be round or square, connec- 
tion being made directly to the termi- 
nals. The outfit has a very powerful 
reflector and a high-efficiency lamp. A 
spring contact acts as the switch. The 
manufacturer states that in connec- 
ion with any standard dry cell this 





“‘Wonderlite’ Complete and Detached. 
outht will give 20 hours of continuous 
use, and from 40 to 50 hours of inter- 
mittent use The entire outfit is not 


only simple and well made but relative- 


ly inexpensive in cost. The cost of 
battery renewal is low, and the effi- 
ciency attained is higher than when spe- 
cial forms of dry cells are used. 

Frederick Rall, 19 Park Place, New 
York City, is general sales agent for 
the manufacturer. 

a ae 
An Te a Socket. 

The Connecticut Electric Manufac- 

turing Company, Bridgeport, Conn., 


has placed on the market a key socket 
whether the 
The key is 


on 


arranged for indicating 


circuit is open or closed. 


gned as to have a pointer 
the this pointer turns to- 
ward the lamp or other consuming de- 


that the current is 


so de Sis 
end; when 
vice it indicates 


on; 
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when it is turned away from the 
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lamp or device, it indicates that the 
current is off. For this purpose the 
switch mechanism is arranged to re- 
quire that the pointer be turned 
through 180 degrees instead of 90 de- 
erees, as is the usual custom. The 


mechanism is of very substantial con- 





Indicating Key Socket. 


the quick-make-and- 


socket is rated at 660 


and of 
The 
volts. 


struction 
break type. 
watts, 250 

Other socket 
that are of novel design are the method 
of holding the shell, the 
lock of cap and shell, and the locatable 


features in this new 


screw bayonet 


cap. The screw shell of the socket, in- 
stead of being held by screws is 
clamped into the porcelain. This pre- 


shell, 
attachment 


ning of the due to 
the 


cap and shell are 


vents loose 


twisting of lamp or 
plug. The joined by 


an automatic bayonet lock, which holds 


together, and is 
quickly opened or closed. The 
collapsible con- 
been 
the 


them securely very 


cap has 
a separate nipple of 


struction. This has 


facilitate 


designed to 


the use of socket in fix- 





Special Nipple in Cap. 


tures with socket-covering husks. The 
undercut 


into 


upper part of the nipple is 
so that when the cap 
a husk, with a special tool furnished 
without charge by the manufacturer, 
this undercut portion reaching a 
certain point on the threaded nipple of 
the fixture gradually collapses. This 
allows the socket key to be located at 


is screwed 


on 


AND WESTERN ELECTRICIAN 


MGNWHHATTATATIAGAHG HG OAOAOAOCACOCOCO A-_-_-_-. DV. Dy MAA G 
SS 


— SS a ao — ee —-- se eee — 


any point in alinement with the key- 
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hole in the husk; this construction also 
tends to the cap the 
fixture without using the set-screw that 


grip firmly on 
is always very difficult or entirely im- 
the husk 
sockets fre- 


to reach inside of 


husk 


loosened, 


possible 
work 
but the binding due 
prevents this 
illustrated. 
features the 


Formerly in 
quently 
to the 
in the 


clamping nipple 


type of socket 
In addition to the 
socket can be located by 
two protruding, riveted studs in the 
bayonet lock. This lock can 
be readily seen inside of the husk, and 
it is listen for the 
click as where the lock is concealed. 
—~9---9—__—_ 

New Metal-Sign Receptacle. 
receptacle 
meet the require- 
sign-manufacturing 


new 
above 
means of the 


positive 


not necessary to 


A new Paiste sign has 


been designed to 
ments of a large 
The shoulders for the hold- 


ing screws have been made very much 


company. 


heavier to withstand all the wrenching 
they may The special 
feature of this outside of 
is in 


which receive. 


receptacle, 
the 


its strength, provision of the 





Sign Receptacle. 


wide slots and the guides that lead 
the holding screws down to the nuts. 
This makes it very easy to put the 
holding screws in and saves a great 
deal of time for the workman. The 
nuts for the holding screws are fas- 


tened in place by clips so that they 
cannot get out of position. The cen- 
ter contact is of phosphor bronze as 
in all Paiste sockets and receptacles. 
This new receptacle is sold by the 
Hart & Hegeman Manufacturing Com- 
pany, Hartford, sales 
agent for all Paiste products. 


Conn., general 


—— oe 


New Types of Ward Leonard 
Resistors. 

Formerly it has been impossible to 
secure any standard enameled type of 
field rheostat smaller in diameter than 
8 inches. While this size is ample for 
medium-sized dynamos and motors, it 
has not met the requirements for the 
smaller machines. The Ward Leonard 
Electric Company, Bronxville, N. Y., 
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has recently placed on the market an 
enameled rheostat only 6 inches in di- 
ameter, suitable small machines. 
This rheostat is of the standard enam- 
eled type that has been manufactured 
by the company for the last 20 years. It 
has 18 steps. The rheostat be 
used for either mounting on the front 
or the back of a switchboard or panel, 
and can be quickly changed from one 
A new type of in- 


for 


can 


type to the other. 
expensive handwheel for use with the 











Six-Inch Field Rheostat. 


back-of-board mounting is a feature of 
this small rheostat. 

The company has also developed a 
very compact form of high-resistance 
unit. This has a 15,000 
ohms, and yet is only 4 inches long 


resistance of 





Compact Resistance Unit. 


and seven-sixteenths of an inch in 
diameter. Its rated capacity is 40 
watts. The resistance wire used has 


a temperature-coefficient of practically 
zero. The wire is wound in one layer 
and thoroughly protected by enamel 
from all oxidization or other deteriora- 
tion. This avoids the depreciation usu- 
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ally met where fine wires are exposed 
to the air or are imbedded in cement, 
Japan, shellac or other insulating ma- 
terial aside from enamel. 

—_—___--e___ 

A New Line of Cutler-Hammer 
Magnetic Switches. 

A new line of magnetic switches has 
recently been developed by the Cutler- 
Hammer Manufacturing Company, Mil- 
waukee, Wis. This includes a new 
magnetic lockout switch of the series- 
coil-operated type and a _ redesigned 
line of shunt-coil-operated switches. 
Both are of the clapper type construc- 
tion. The new magnetic lockout 
switch is for automatic motor-starting 
purposes and has a number of features 
claimed to be of particular advantage 
and importance. Earlier types of se- 
ries-wound switches, because of hav- 
ing in their magnetic circuits a section 
of restricted area, had comparatively 
small sealing pull and contact pres- 
sures. As this new magnetic lockout 
switch, see Fig. 1, has no such re- 
stricted area in its magnetic circuit, 
the sealing pull is equal to that of the 
shunt-coil-operated switches of the 
same capacity, thus permitting higher 
contact pressures and greater “fol- 
low-up” contacts to allow for 
wear. made to determine the 
pressures of these 

switches and the 
the re- 
that of 
greater 


on 
Tests 
contact 
lockout 
series 


relative 
magnetic 
single-coil 
stricted area type showed that 
the former 60 per cent 
than that of the latter. 

The Cutler-Hammer magnetic lock- 
out switch has the characteristic of re- 


switches of 


was 


maining open when the current pass- 
ing through its 
predetermined and 
and when the current falls below this 
value the close. The same 
contacts, “follow-up” and 


windings exceeds a 


adjustable value, 
switches 


the same 


the same auxiliary contacts are used: 


as are employed on shunt-coil-operat- 
ed magnetic switches of the same ca- 
pacity, a feature heretofore not to be 
found in other lines of switches. On 
the 100-ampere switches, the arcing 
contacts are also the current-carrying 
contacts. For the larger size switches 
laminated-brush contacts carry the 
current, and auxiliary arcing contacts 
are provided. 

The series-wound operating coil of 
the magnetic lockout switch is divided 
into two parts, the upper being bar 
wound and the lower consisting of 
copper and asbestos ribbon. The up- 
per section of the coil tends to close 
the switch and the other to hold it 
open. This switch is made up as a 
single unit, and numbers can be as- 
sembled according to the number of 
steps of resistance used in the motor 
circuit in starting. Fig. 2 shows four 


of these accelerating switches on a 
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230-volt 

Cutler-Hammer direct-current 
netic switches that have been furnished 
for the past several years have been 


panel. 
mag- 


75-horsepower, motor 


of the clapper type in the smaller 
sizes, while the larger sizes have been 
of the contactor type. At the time of 
bringing out these new magnetic lock- 





Fig. 1.—Magnetic Lockout Switch. 

out switches, the shunt switches were 
redesigned so as to make them all of 
the clapper type. The advantage of 
the clapper type switch lies in its 
greater arc-rupturing capacity, longer 





with Four Magnetic Accel- 
erating Switches at Bottom. 


Fig. 2.—Panel 


life of the contacts, more rapid oper- 
ation, easier access to parts subject to 
inspection and repair, and the possibil- 
ity of interchanging parts with the 
magnetic lockout type switches. The 
new line of magnetic switches is made 
in 11 sizes and types ranging in capac- 
ity from 50 to 3,600 amperes. 
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A New Electrical Long-Distance 
Transmitting, Indicating and Re- 
cording System. 

A new electrical long-distance trans- 
mitting, indicating and recording system 
the market by the 
Waterbury, Conn. 
3ard’s patent long- 
movements 


is being placed on 


Bristol Company, 


In these instruments 


distance induction-balance 
are employed as especially developed for 
this the Sangamo Electric 
Company, Springfield, II. 3ristol re- 
cording instruments when equipped with 
these electrical transmitting systems are 
capable of producing automatic and con- 


purpose by 


Indicating, 
Instruments. 


Fig. 1.—Standard Set of 


tinuous records of pressure, liquid levels, 


temperatures, mechanical motions, etc., 
at long distances from points at which 
the transmitters located. 
Fig. 1 


transmitting 


are 
a standard unit of these 
instruments, in- 


show s 
recording 


cluding the transmitting indicator for in- 


of Transmitting 
ment. 


Fig. 3.—Interior 
stallation at the point where the pres- 
sure or temperature, etc., is measured, 
and the receiving recorder which is in- 
stalled at the remote point where it is 
desired to have the record produced. 
The two instruments are shown connect- 
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Transmitting and Recording 


REVIEW 


ed by three -vires, one of which is con- 
nected to a source of alternating cur- 
rent, such as, instance, a lighting 
circuit. 

This long-distance system is particu- 
larly well adapted for use under ordi- 
nary operating conditions because of its 
simplicity of construction. There are no 
sliding or make-and-break contacts em- 
ployed, and the effects of variation of 
temperature or resistance along the cir- 
cuit are negligible. The recording in- 
may be installed many miles 
the measuring and trans- 
device. For instance, if 110 


for 


strument 
distant from 
mitting 


RECEIVING 
RECORDER 


14 copper wires are used, 
the recorder may be located 30 miles 
from the transmitter, or if No. 12 leads 
are used the recorder can be installed 40 
miles or more from the transmitter. The 
transmitting device is mounted in a mois- 


volts and No. 


tureproof case, and can be installed out- 


doors if necessary, as for instance, on 
the bank of a reservoir. 

The needs for such equipment are nu- 
with waterworks, 
central heating stations, 
hydroekectric plants, gas 
distribution svstems and 
irrigation projects. 

Fig. 2 shows 
a__ typical 
stallation 


one of 


merous in connection 


in- 
of 
these 
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Fig. 2.—Arrangement of Typical 
Distance 


TO DISTANT 
RECORDER 
OR INDICATOR 
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form, it is not untried, as preliminary 
models have been in actual service giv- 
ing satisfactory results for more than 
four years. 

One of the first sets of these patent- 
ed instruments was installed at Peoria, 
Ill., to indicate at the central station the 
steam pressure at the end of the steam 
heating main, and the superintendent of 
the electrical department of the Central 
Illinois Lighting Company, by whom 
this was used, has made the following 
statement: “In regard to this particu- 
lar outfit, which has been in service 
more than four years, two other systems 


TRANSMITTER 


Installation of Long- 
Indicator and Recorder. 


were installed by us on the strength 
of the success of the first system, and 
all have given very good service.” Sev- 
eral other sets of this equipment have 
also been in successful service for more 
than two years. 

The fundamental principle of the Bris- 
tol long-distance transmitting and re- 
cording system is that of the induction 
balance. The transmitting and the 
receiving instruments are each equipped 
with two pairs of coils arranged to 
swing in a horizontal plane over iron 
cores. Fig. 3 shows the interior of one 
of the transmitting instruments. In this 
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long - distance 





t r ansmitting 
and__ recording 
systems with 
the transmitt- 








ing indicator 
ins talled on 
the bank of 
reservoir, and 
the recording 
instrument in- 


OPERATIVE 
MECHANISM 
OF TRANSMITTER 

















stalled at a dis- 
tance in tae 
pumping sta- 
tion, so as to 
avoid the ne- 
cessity for in- 
efficient and expensive messenger serv- 
ice between the reservoir and the point 
at which the pumping apparatus is in- 
stalled. 

Although this equipment is only now 
being put on the market in commercial 


Instru- 


banceal 


Fig. 4.—Diagram of Front of Transmitter. 











instrument the helical form of pressure 
tube and the electrical transmitting de- 
vice are shown in the operating position. 
Figs. 4 and 5 are detailed front and top 
outline diagrams of the transmitting de- 
vice, which is similar to the receiver. 
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The complete outfit consists of two 
pairs of mechanically balanced solenoids 
arranged to swing horizontally back and 
forth over the ends of soft-iron cores 
and connected in parallel to an alternat- 
ing-current circuit. One pair of the 
solenoids is used for the transmitting 
instrument, the other pair for the re- 
ceiving instrument. The front view 
(Fig. 4) of the transmitter shows one 
pair of the solenoids A and B on spools 
connected together and supported on a 
shaft, the ends of which rest in jewel 
bearings at G and F; these solenoids are 
free to swing back and forth over lami- 
nated soft-iron cores C and D. The top 
view (Fig. 5) shows the solenoids A and 
B of the transmitter in section and by 
the dotted outline the position to which 
the solenoids may swing is also _indi- 
cated. 

A similar pair of balanced solenoids 
is placed in the receiving recorder or 
indicator at the distant point. When the 
solenoids A and B of the transmitter 
and receiver are connected in parallel to 
an alternating-current circuit and the 
transmitter coils A and B are held in 
some certain position by the operating 
mechanism located at E (water-level 
gauge, pressure gauge, thermometer, 
etc.), the relative amounts of current 
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cause the pair of solenoids of the re- 
ceiver to seek a position of balance which 
will be the same as that of the solenoids 
of the transmitter. 

In the transmitter the operating mech- 
anism is linked directly to the balanced 
solenoids by means of an arm L. In the 
receiver the recording pen or the indicat- 
ing pointer is connected to a similar arm 
through a simple, and practically fric- 
tionless multiplying mechanism. 

Various combinations of transmitting 
and receiving instruments of either in- 
dicating or continuous recording type 
may be furnished. Fig. 1 illustrates the 
standard equipment, including a transmit- 
ting indicator and a receiving recorder, 
but it is possible to furnish the trans- 
mitter and receiver in either the indicat- 
ing or recording type. Fig. 6 shows a 
combination outfit including two trans- 
mitters and one receiving indicator con- 
nected with a two-point rotary switch so 
that readings may be obtained with the 
indicator of the pressures, temperatures, 
etc., from either of the transmitting 
instruments. 

A great variety of applications for this 
apparatus will arise 
owing to its flexibil- 
ity and extreme sim- 
plicity. 
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Fig. 5.—Diagram of Top of Transmitter. 


flowing in solenoids A and B will depend 
on their positions*on the iron cores C 
and D due to the inductive effect of 
same. 

At the receiving instrument the other 
pair of solenoids are mechanically bal- 
anced and free to take an angular posi- 
tion which will be the same as that of 
the transmitter, since the flow of cur- 
rent will be the same in the correspond- 
ing solenoids of the receiver as in the 
transmitter. If the angular position of 
the pair of solenoids at the transmitter 
is changed by the operating mechanism, 
thus moving one of the solenoids off and 
the other on to the iron cores, therefore 
increasing the inductance in one sole- 
noid and diminishing it in the other, the 
flow of current will be proportionately 
increased in one coil and diminished in 
the other. The variations of current at 


the distant receiver will correspond with 
the variations at the transmitter and 








RECORDER 
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Electric Operations Company. 

The Electric Operations Company, 
which previously conducted business 
under the name of McLeer Electric 
and Manufacturing Company, has lo- 
cated its factory and offices at the Bush 
Terminal, 234 Thirty-sixth Street, 
Brooklyn, N. Y. The location of this 
plant is an ideal one, on account of 
the shipping facilities both by rail and 
water, while light, heat and power are 
supplied from a common source. Some 
of the products manufactured by the 
Electric Operations Company are the 
“Safety” incandescent arc fixtures, 
“Safety” steel service and cutout boxes, 
the “Safety-First” fire extinguishers, 
etc. 

Electric power for operating the va- 
rious machines of the plant is furnished 
from the central station. ‘A 135-horse- 
power direct-current motor operates the 
different shafting by means of belt 
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drive. The larger sized machine tools 
have their own separate motors, while 
the smaller machine tools are operated 
in groups. As the power furnished is 
alternating current the plant has in- 
stalled a 65-kilowatt motor-generator 
set (belt driven) for testing alternating- 
current motors, and for operating elec- 
tric welding machines, etc. 

Much general machine work and re- 
pair work is also being done here, as 
well as armature winding for railway 
motors, and for regulating field and 
magnet coils a special department is 
provided. It is well equipped with the 
necessary facilities to turn out work 
effectively on short notice. 

The Electric Operations Company 
employs between 80 and 100 men, ac- 
cording to demand. 

Of the various types of “Safety” in- 
candescent are fixtures manufactured 
are those for outdoor illumination and 
large interiors. The fixtures consist 
of heavy copper casing with substantial 
cast-iron ventilating canopy and 
equipped with sockets that are adjust- 
able vertically, with respect to reflector 





Fig. 6.—Combination Set. 


or globe. These fixtures were described 
in the issue of November 21. Other 
types of fixtures manufactured here are 
designed for large interiors, such as 
armories, factories, with reflectors de- 
signed to distribute light over a large 
area. 

The “Safety” steel boxes are manu- 
factured in various sizes and styles to 
suit requirements. They are made of 
heavy sheet steel; all joints are elec- 
trically welded, painted with high-grade 
black enamel paint. These boxes are 
shipped in standard packages, consist- 
ing of 10 boxes of the same sizes and 
type. 

Another manufacturing item recently 
added is the “Safety-First” fire extin- 
guisher. It is the result of an ex- 
haustive study, and it embodies the 
practical features that are essential to 
a dependable fire extinguisher which 
will safeguard thousands of dollars in- 
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vested in plant and equipment. This 
fire extinguisher is a compact, rugged 
unit, 15 inches high, cylindrical in shape, 
consisting of seamless brass tube with 
substantial bronze top and bottom cas- 
ings, and an ingenious charged pinion 
which is absolutely fool-proof; in fact, 


so fool-proof that even the fool can't 


t effectively when oc- 
This efficient little fire 


help operating 
casions require. 
engine throws its  non-electric-con- 
ductive flame-deadening fluid a distance 
of 35 feet. 


The 


also agent 


Electric Operations Company is 


for incandescent nitrogen- 


filled lamps; electrically operated wash- 


ing machines, switches, switchboards, 


and all kinds of line tools for telegraph, 
telephone and railroad systems. 

One among the latter which may be 
transmis- 


high 


mentioned is an anchor for 


sion-line poles of exceptionally 


holding power This anchor is set 


entirely by the strain on the guy strand 


and needs no tools whatever to set it. 
The anchor plates are made convex in 
stead of concave, or flat on top, which 


increases the holding power many fold. 


The electri 


Electric 


the 
the 
ynsists of three distinct units; 


washer, of which 


Operations Company has 


rency, C¢é 
namely, motor and encased mechanism, 


wringer and cylinder. These are ad- 


justed to the Stationary tub by special- 
ly designed clamp locks, easily holding 


the units 


immovable. It can be oper- 
ated from any lamp socket on lighting 
circuit, either alternating or direct cur- 
rent, and is equipped with a motor of 
special design and construction. It is 
constructed with light but durable 
gears, and the motor with encaséd 
mechanism can be used for operating 
a sewing machine, ice-cream freezer, 
polisher, electric fan, and general elec- 
tric household works. 
The Electric Operations Company 


designed, developed and constructed 


also the “Electric Carrier Railway” for 


rapid transit of mail and express, and 


plant is located at 


its experimental 
Paterson, N. J. 


needs 


is equipped to meet 


mail transfer, and 


city 


has loading and unloading stations and 


two sidings. This plant was developed 
and put in operation about a year ago, 
and since then several plans have been 
t for installation in different 
the 


Hamburg, 


worked ot 


cities throughout while 


the 


country, 


city of Germany, con- 


templated an extensive system, to be 
installed on plans worked out by the 
company. However, owing to the war, 
the installation has been postponed. 
os 
Straps for Securing Receptacles to 
Conduit Boxes. 


In many conduit-wiring installations 


difficulty has been experienced in find- 


ing a ready means of attaching cer- 


tain types of receptacles to some of 
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the 
boxes. 


commonly used kinds of outlet 
This is equally true of the 
shallow or pancake type of box and 
the deep boxes that are used with a 
cover and without lugs or ears. 
This difficulty has been cleverly met 
the very simple, but 
effective conduit-box straps. These are 


by design of 


made in two sizes, as shown in Figs. 
so as to permit their use in 
Either of 
these sizes may be used with or with- 


1 and 2, 


shallow and deep boxes. 


out the fixture stud. 






ey 
cy 


Figs. 1 and 2.—Conduit-Box Straps. 


The simple method of securing the 


straps to shallow and deep boxes is 
shown in Figs. 3 and 4. In each of 
these cases the strap is attached to 
the fixture stud. This method of se- 


curing the strap is also shown in Fig. 
5 as applied to one of the “BX” type 





Fig. 3.—Shallow Box with Strap Secured to 
Fixture Stud. 


straps can readily be attached to shal- 


of boxes. 6 and 7 show how the 


low and deep boxes in which a fixture 


stud is not used. 


In all cases these simple straps save 


considerable time in mounting re- 


ceptacles directly on a box and make a 


neat and rigid job. They can be used 


vith quite a variety of receptacles, 





Fig. 4.—Strap Secured to Fixture Stud in 
Deep Box. 


not only those made by the manufac- 
turers of these straps, which are made 
by Pass & Seymour, Incorporated, Sol- 
vay, N. Y. 
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“The House of Klein” 
Christmas Book. 
Among the holiday trade literature is 
a booklet entitled “Christmas Gift Sug- 
issued by Mathias Klein & 
Sons, tool manufacturers, 562 West Van 
Street, Chicago, III. 
The booklet has an artistic front cover 
with two one of a 
lineman and another an electrician, each 
at work and suggestive of tools and their 


Issues a 


gestions” 
Buren 


in colors sketches, 





Fig. 5.—Strap and Fixture Stud in “BX’’ 
Box. 

application. The inside pages contain 

illustrations, descriptions and prices of 


a number of linemen’s, electricians’ and 
tools for practical 
Christmas gifts. Messrs. Klein announce 
that the booklet is for gratuitous distri- 


construction suitable 


bution on 

As 
other year to the long successful busi- 
the “House of Klein.” 
This firm was established in 1857 and is 


request. 
1914 draws to a close, it adds an- 


ness career of 





Fig. 6.—Strap Secured to Shallow Box 


without Fixture Stud. 


said to be the pioneer manufacturer of 
tools for the lineman and electrical work- 
Three generations of the 
the 
business, the founder, Mathias Klein, be- 


er generally. 
Klein family are today conducting 





Fig. 7.—Strap Mounted in Deep Box with- 
out Fixture Stud. 


ing in his eighty-eighth year and still 
alert and active in the inventive and 
manufacturing end of this progressive 
business. 
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CABLES, Armored.—The Trumbull 
Electric Manufacturing Company, 
Plainville, Conn. 

Flexible armored cable, single wire 
or multiple conductors. 

Marker: trademark (Circle T) 
stamped every 2.5 inches on exterior 
of armor. 

Armored cables shown by tests and 
examinations conducted by Underwrit- 
ers’ Laboratories to be in accordance 
with requirements of the National 
Board of Fire Underwriters have labels 
attached. 

Approved October 26, 1914. 


CANOPY INSULATORS.—Kelting 
Electric sa al 119 Pearl Street, 
New York, N. 

“Knu” a insulator, consisting 
of folded fiber strip to be placed over 
edge of canopy. 

Commercial products of this class, 
which are regularly examined and test- 
ed under the supervision of Under- 
writers’ Laboratories, Incorporated, 
bear uniform labels. 

Approved November 10, 1914. 





CONDUIT BOXES. —Sprague Elec- 
tric Works of General Electric Com- 
pany, 527 West Thirty-Fourth Street, 
New York, N. Y. 

“S. E.” For rigid conduit: stamped 
steel, catalog Nos. 6770-6787, inclusive. 

Covers of stamped steel, cast-iron or 
porcelain suited for above boxes. 

Approved October 26, 1914. 


CONDUIT, Flexible (Steel).—The 
Trumbull Electric Manufacturing Com- 
pany, Plainville, Conn. 

Trademark: Circle T stamped at in- 
tervals of approximately 6 inches. 

Conduit shown by tests and examina- 
tions conducted by Underwriters’ Liab- 
oratories, to be in accordance with re- 
quirements of the National Board of 
Fire Underwriters, has label attached 
to each length. 

Approved November 4, 1914. 


CONDUIT OUTLET BUSHINGS, 
COUPLINGS AND FITTINGS.—The 
Gillette-Vibber Company, 32 Maple 
Avenue, New London, Conn. 

“Gee-Vee.” Service entrance caps, 
catalog Nos. 6012-6034. 

Two-piece fittings with composition 
bushing and with threaded hubs for 
attaching to rigid conduit. 

Approved October 15, 1914 


CURRENT TAPS.—Benjamin Elec- 
tric Manufacturing Company, 128 South 
Sangamon Street, Chicago, III. 

“Benjamin” 660 watts, 250 volts. 

Combinations of a swiveling Edison 
shell attachment plug with brass-shell 
sockets. Multiple, catalog No. 822. 

Approved October 16, 1914. 


FIXTURES. — Benjamin Electric 


Manufacturing Company, 128 South 
Sangamon Street, Chicago, III. 
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The electrical fittings illustrated 
and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 
and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 
























a 


‘Benjamin.” 

Series clusters, 250 volts; for mogul- 
hase lamps, catalog No. 0664-% 

Ceiling fixtures, catalog Nos. 2377, 
2378, 4300-14, inclusive. 

Approved October 20, 1914. 





FIXTURES.—S outhern Nickel 
Works, 305 North Graham Street, Rich- 
mond, Va. 

Fixtures shown by tests and exam- 
inations conducted by Underwriters’ 
Laboratories to be in accordance with 
requirements of National Board of Fire 
Underwriters—have labels attached. 

\pproved November 9, 1914. 


FIXTURES.—Winston Electric Con- 
struction Company, 12 North Seventh 
Street, Richmond, Va. 

Fixtures shown by tests and examina- 
tions conducted by Underwriters’ Lab- 
oratories to be in accordance with re- 
auirements of the National Board of 
Fire Underwriters have labels attached. 

Approved November 3, 1914. 





FIXTURES, Supports for.—Sprague 
Electric Works of the General Electric 
Company, 527 West Thirty-fourth 
Street, New York, N. Y. 

Hollow center galvanized malleable- 
iron studs for supporting electric fix- 
tures in outlet boxes, % inch, catalog 
No. 6198; % inch, catalog No. 6199. 

Approved October 20, 1914. 


FUSES, Plug.—Metropolitan En- 
gineering ‘Company, 1250 Atlantic Ave- 
nue, Brooklyn, N. 

“M. E. Co.” Edison plug fuses, 3-30 
amperes, 125 volts, with porcelain heads 
slotted for sealing. 

Approved October 29, 1914. 





GROUND CLAMPS.—Star Electric 
Company. 422 South Fourth Street, 
Philadelphia, Pa. 

“S. G. C.” ground clamp for use with 
No. 10 B. & S. gauge ground wire. 

A single-piece clamp of copper, pro- 
vided with suitably spaced holes and 
with galvanized bolt, nut and washer 
for clamping to rigid conduit. Adjust- 
able for use with conduit up to one 
inch in size. One end of clamp is 
tinned and channeled to form equivalent 
of a lug for soldering to ground wire. 

Approved October 31, 1914. 


HEATERS, Electric.—General Elec- 
tric Company, Schenectady, N. Y. 
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“G. E.” heaters, 95-250 volts. 

Water heaters; type L-52, 
watts. 

Chafing dishes; types L-49, L-51, 600 
watts. 

Toasters; type D-36, 20-3500 watts. 

Disk stoves; type D-60, 225-900 watts. 

Range; type R-1, 3600 watts. 

Air heater; types A-47, A-51, 1200- 
5000 watts. 

Luminous radiators; types A-28, A-29, 
A-45, A-46, 750-1500 watts. 

Individual contact plugs, catalog No. 
148683, for use with “G. E.” heaters. 

Approved October 22, 1914. 


150-500 


HEATERS, Electric.—Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa. 

“Westinghouse” 100-250 volts. 

Vulcanizer and rheostat, style No. 
138187-8. 

Approved October 22, 1914. 


HICKEYS.—Pittsburgh Valve and 
Fitting Company, Barberton, O. 

Malleable-iron hickeys in standard 
sizes. 

Approved October 23, 1914. 


RECEPTACLES, for Attachment 
Plugs.—The Bryant Electric Company, 
Bridgeport, Conn. 

“Bryant” or “Perkins” flush. 

Six amperes, 250 volts, 12 amperes, 
125 volts, catalog No. 507 with plate. 

Ten amperes, 250 volts, three-pole, 
catalog No. 475; with plug, catalog No. 
476. ° 
Ten amperes, 
catalog No. 494. 

Approved October 21, 1914. 


250 volts, with plugs, 


RECEPTACLES, Standard. — The 
Arrow Electric Company, 103 Haw- 
thorne Street, Hartford, Conn. 

“Arrow E” brass-shell. 

Molding, metal or wood. 

Key, catalog Nos. 7513, 7516-18-32, 
8046-48-66. 

Key, 660 watts, 250 volts, catalog 
Nos. 7516W, 7518W, 7532W, 8046W, 
8048W, 8066W. 

Keyless, catalog Nos. 7514, 7517-19- 
33, 8047-49-67. 

Pull, catalog Nos. 4515, 4517-19-33, 
8523-24-33. 

Link-fuse bases, cleat and concealed, 
2 amperes, 125 volts. 

Key, 600 watts, catalog Nos. 8050W, 
8052W, 68226W, 68227W. 

Also all the above types with shade- 
holders attached, key types with com- 
position or insulated metal key. 

Approved October 16, 1914. 


RECEPTACLES. Standard.—Benja- 
min Electric Manufacturing Company, 
- South Sangamon Street, Chicago, 

“Benjamin.” Keyless, porcelain shell. 

1500 watts, 600 volts, catalog Nos. 
693, 695, 696, 698. 

Approved October 15, 1914, 
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RECEPTACLES, Standard—The 
Bryant Electric Company, Bridgeport, 
Conn. 

Keyless, porcelain-shell. 

Sign, catalog No. 61988—special. 

Approved October 27, 1914. 


RECEPTAC LES, Standard.—Crouse- 





Hinds Company, Sy racuse, me os 
“C. H. Co.” 660 watts, 250 volts. 
Condulet, catalog No. ¢ 59397. 
Approved October 15, 1914. 
RHEOSTATS.—Bausch & Lomb 

Optical Company, Rochester, N. Y. 
Rheostats consisting of wire-wound 

resistance coils in perforated sheet- 


metal cases designed primarily for use 
with projection apparatus. 


Fixed-resistance type, 110 volts, 15 
amperes 

Variable-resistance type, 110 volts, 
15-35 amperes. 

The general design and construction 
of these rheostats are considered sat- 
isfactory. It should, however, be noted 
that any device of this character, even 
under normal conditions, reaches tem- 
peratures which make it necessary to 


avoid installation combustible 
material. 


Approved 


near 


October 24, 1914. 





RHEOSTATS.—The Cutler-Hammer 
Manufacturing Company, Milwaukee, 


1S, 

“C-H” self-starters for 110, 220, 440, 
500 and 550 volts, alternating and di- 
rect current, consisting of individual 
and grouped switches for cutting out 


starting resistance, as described in man- 
ufacturer’s bulletins. 

Direct-current self-starters: 
No. 6159. 

Alternating-current self-starters: 
letin No. 9615. 

This manufacturer is prepared to 
supply with these devices, metal cases 
inclosing all current-carrying parts. 

Approved October 26, 1914. 


bulletin 


bul- 





SOCKETS, Standard.—The Cutler- 
Hammer Manufacturing Company, Mil- 
w aukee, Wis. 

“C.H,” 660 watts, 

Brass-shell. 

Push-button, catalog No. 505 

Keyless, catalog Nos. 7 

Approved October 15, 


250 volts. 





SOCKETS, Standard.—Best Electric 
Company, Fifty-first and Harrison 
Streets, Pittsburgh, Pa. 

“Best” brass-shell. 

Key, catalog Nos. 1050-57 inclusive, 
1100-07 inclusive, 2025-32 inclusive. 


Keyless, catalog Nos. 1000-07 in- 
clusive, 2000.07 inclusive. 
“Best” porcelain-shell. 


Key, catalog Nos. 1275-80 inclusive, 
2150-55 inclusive. 

Keyless, catalog Nos. 1250-55 in- 
clusive, 2125-30 inclusive. 

‘Best” composition-shell. 

Key, catalog Nos. 1525-30 inclusive, 
2275-80 inclusive. 

Keyless, catalog Nos. 1475-80 in- 
clusive, 2250-55 inclusive. 

Approved October 15, 1914. 


SOCKETS, Standard—The Bryant 


Electric Company, Bridgeport, Conn. 

“Bryant” or “Perkins” metal-shell 
sockets. 

Pull, 250 watts, 250 volts, catalog 
Nos. 4402, 4404, 4406. 

Twin sockets, catalog Nos. AA-17 
to AH-17 inclusive, AK-17 to AN-17 
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inclusive, AP-17, AR-17 to AU-17, in- 
clusive. 

Also above types with shadeholders 
attached. 


Approved November 14, 1914. 


SOCKETS, Candelabra. — Harvey 
Hubbell, Incorporated, Bridgeport, 
Conn. 


“Hubbell” 75 watts, 125 volts. 
Keyless, brass-shell, catalog No. 5753. 
Approved November 2, 1914. 





SOCKETS, Standard. — Benjamin 
Electric Manufacturing Company, 128 
South Sangamon Street, Chicago, IIl. 

“Benjamin” brass-shell. 


Keyless. Uni-shell, catalog Nos. 
4320, 4322, 4324, 4326, 4328, 4330, 4332, 
4334. 

Keyless, 660 watts, 600 volts, catalog 
Nos. 4400, 4402, 4404, 4406, 4408, 4410, 
4412, 4414, 4416, 4418, 4420, 4422. 


Approved November 14, 1914. 


SOCKETS, Standard.—General El- 





ectric Company, Schenectady, N. Y. 

“G. E.” brass-shell. 

Key, 250 watts, 250 volts, catalog 
Nos. GE228-39 inclusive. GE251-53 in- 
clusive. 

Key, 660 watts, 250 volts, catalog 
Nos. GE399-406, inclusive, GE412. 


250 volts, catalog 
inclusive, GE- 


Keyless, 660 watts, 
Nos. GE035, GE235-37 
257-59 inclusive. 


Pull, 250 watts, 250 volts, catalog 
ivos. GE302, GE305, GE308, GE311, 
GE314, GE317, GE320, GE323. 


Also above types with shadeholders 
attached. 

Approved November 13, 1914. 

SOCKETS, Weatherproof.—Pass & 
Seymour, Incorporated, Solvay, N. Y. 

‘P. & S.” 1,500 watts, 600 volts, cata- 
log No. 522. 

Approved November 5, 1914. 


SWITCH BOXES.—Federal Electric 
aaa P. O. Box 1406, Pittsburgh, 

, rN steel boxes in single units 
for use with flexible tubing, or rigid 
conduit. These boxes have one re- 
movable side, and fastenings by which 
a gang box of any desired number of 
units can be obtained. 

Approved October 27, 1914. 


SWITCHES, Automatic.—F. A. 
Boedtcher, 413 West Forty-first Street, 
New York, N. Y. 

Safety elevator door switch, 2 am- 
peres, 250 volts. An inclosed, single- 
pole, spring-opened switch, automat- 
ically closed by the elevator door and 
connected in series with the solenoids 
or magnets of the elevator motor-con- 
troller, so that the car cannot be started 
until the door is properly closed. 

Approved October 24, 1914. 


SWITCHES, Automatic. — Empire 
Engineering & Supply Company, 229 
Fulton Street, New York, N. Y. 


“Empire” time switch. 

Type A, two-pole, 30 amperes, 250 
volts. 

Type AA, three-pole, 30 amperes, 250 
volts. 

Type C, two-pole circuits, 30 am- 
peres, 125 volts, and 10 amperes, 125 
volts. 


A special switch or switches mounted 
on a slate base, inclosed in a metal 
cabinet and operated mechanically by 
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means of a clock, which is furnished as 
part of the apparatus. 
Approved October 20, 1914. 


SWITCHES, Combination Cutout.— 
Metropolitan Engineering Company, 
1252 Atlantic Avenue, Brooklyn, N. Y. 

“M, E. Co.” meter-testing block, 0- 
100 amperes, 250 volts, catalog Nos. 131, 
132; porcelain bases carrying spring 
contacts for meter-testing plugs. 

“M. E. Co.” protective service switch 
boxes and meter boards, 0-30 am- 
peres, 125 volts. Catalog No. 137, cabinet 
with plug-fuse cutout and meter-testing 
base and snap switch. Also catalog No. 
138, without switch, for use only in 
connection with a fused double-pole 
switch. 

Approved November 6, 1914. 


SWITCHES, Combination Cutout.— 
Metropolitan Engineering Company, 
1252 Atlantic Avenue, Brooklyn, N. Y 

OM. E. Co.” protective service switch 
boxes and meter boards, 61-100 am- 
peres, 250 volts, catalog Nos. 147 and 
148, cabinets with meter-testing clips 
and two or three-pole Colonial-type 
fuses. 

These devices are not considered suit- 
able for use in connection with second- 
aries not properly grounded, since they 
are not so designed that they can be 
promptly opened by a single operation. 

Approved November 7, 1914. 


SWITCHES, Door.—General Elec- 
tric Company, Schenectady, N. Y. 

“G. E.” 3 amperes, 250 volts, 6 am- 
peres, 125 volts. 

Catalog No. GE 273, normally closed. 

Catalog No. GE274, normally open. 

Approved November 11, 1914. 


Knife. — Connecticut 


SWITCHES, 
Company, 


Electric Manufacturing 
Bridgeport, Conn. 

Type C, 250 and 600 volts, up to and 
including 200-ampere sizes. 

Approved October 31, 1914. 


SWITCHES, Pendent Snap.—The 
Bryant Electric Company, Bridgeport, 
Conn. 

“Bryant” or “Perkins.” 

Two-button type. 

Single-pole, 3 amperes, 
amperes, 125 volts, catalog 
2573, 2574, 2592. 


Approv ed October 31, 


250 volts, 6 
Nos. 2572, 


1914. 


WIRE CONNECTOR. — Sharfink 
Electric Manufacturing Corporation, 84 
Walker Street, New York, N. Y. 

“Nosplice” wire connector; consist- 
ing of a steel sleeve containing set- 
screw clamping jaws and inclosed in 
a molded composition insulating cas- 
ing. 

These connectors are judged to be 
suitable for use in connecting fixture 
wires to the supply circuits at fixture 
outlets, and where open to view for 
connecting motor leads to supply cir- 
cuits. 

They are not considered satisfactory 
as a substitute for soldered joints in 
general wiring. 

They will not reliably hold in the 
same end of the connector wires of 
different sizes or both stranded and 
solid wires. 

They are not suitable for use with 
wires larger than No. 12 B. & S. gauge. 

Approved October 22, 1914. 
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NORTH ATLANTIC STATES. 


HALLOWELL ME—Marston 
Brooks Company will renovate its cot- 
ton warehouse and equip it with mo- 
torized machinery for the manufacture 
of paper boxes for use in the shoe 
business. The plant will be operated 
by the Oscar Childs Company. 


BABYLON, L. I., N. Y.—A merger 
is reported under way of the Babylon 
Electric Light Company with the Long 
Island Lighting Company, which latter 
company operates in various sections 
of Suffolk County. The object of the 
merger is to give the Long Island 
Lighting Company control of the light- 
ing field from the Brookhaven town 
line to the Nassau County line in Suf- 
folk. 


ALLENTOWN, PA —In the fi- 
nancial budget prepared by the city 
commissioners for the coming year, 
there is included an appropriation of 
$12,500 for the purchase and installa- 
tion of an electric pump, the first step 
in the electrification of the water sys- 
tem as proposed by council fully seven 
years ago when an electrical engineer 
prepared elaborate plans for such a 
plant. Under the Department of Pub- 
lic Affairs, one item calls for an ap- 
propriation of $3,500 for underground 
cable and if this be decided on finally, 
the underground fire-alarm system with 
the laying of many hundred feet of 
conduits from streets to points where 
fire-alarm boxes are now located, will 
be completed. Mayor Chas. W. Rinn 
is Superintendent of Public Affairs, 
and R. J. Wheeler is Superintendent 
of Parks and Public Property, under 
which the water plant is operated. 


ALLENTOWN, PA.— Kaltenbach 
and Stevens, silk manufacturers, have 
awarded to the F. L. Dillon Construc- 
tion Company, the contract for a $40- 
000 addition to their large mill here. 
About 100 horsepower in power and 
lighting apparatus will be installed. The 
electrical construction will be under- 
taken by their own employees and 
when in operation will be supplied 
with power from the lines of the Le- 
high Valley Light and Power Com- 
pany. 

EASTON, PA.—An ordinance has 
been introduced into city council pro- 
viding for a four per cent bond issue 
to the amount of $16,300, of which $4,- 
200 will be used for extensions and im- 
provements of the street lighting sys- 
tem. 


FREEMANSBURG, PA.—The bor- 
ough council has passed an ordinance 
giving authority to the Freemansburg 
‘Electric Light and Power Company, to 
supply light, heat and power by elec- 
tricity to the borough and adjacent ter- 
ritory. The company has entered. into 
a street lighting contract with the bor- 
ough to furnish and supply at least 26 
thirty-two candlepower Madza lamps 
with all appurtenances thereto for a 





ELECTRICAL REVIEW 


MQ AA 
WW 





AND WESTERN 





— ——__—— = 


period of five years. Any additional 
units supplied during the life of the 
contract will be under the same condi- 
tions as those originally contracted for. 


UPPER SANCON TOWNSHIP, 
PA.—The Upper Sancon Electric Com- 
pany, a subsidiary of the Lehigh Navi- 
gation Electric Company, has been 
granted a charter to supply light, heat 
and power by means of electricity in 
Upper Sancon Township. The company 
is capitalized at $10,000. 

LOGAN, W. VA.—The Logan Pow- 
er & Light Company has been incor- 
porated with a capital of $1,500,000, 
and is to erect a power house in Logan 
County which will have a capacity of 
10,000 kilowatts. The company will 
build 75 miles of transmission lines. 


NORTH CENTRAL STATES. 

HAMILTON, O.—The city lighting 
department is considering extending the 
system of cluster lights on Main Street 
for some distance, making a total of 
one mile lighted by these globes. L. 

YOUNGSTOWN, O.—Co-operating 
with the city’s plan to construct a 
boulevard lighting system on Federal 
Street, the Chamber of Commerce will 
circulate petitions to be signed by abut- 
ting property owners, by which they 
will bind themselves for their share of 
the maintenance cost of the lights, 
after which the council can a 
with the work. 

PEORIA, ILL.—A resolution intro 
duced in the Peoria city council brings 
up the question of the feasibility of the 
city erecting a municipal electric light 
plant. The resolution provides for the 
appointment of a committee of five 
aldermen to investigate the matter. 

SPRINGFIELD, ILL.—The question 
of turning over the municipal lighting 
plant to the Springfield Utilities Com- 
pany and signing a contract for the 
lighting of the streets of the city for a 
period of 10 years may be submitted 
to a vote of the people by referendum 
petition. 

JANESVILLE, WIS.—The Janes- 
ville Electric Company has increased 
its capital from $100,000 to $20,000. 

RACINE, WIS. The Standard 
Electric Works has filed an amend- 
ment to its charter, changing its name 
to the Arnold Electric Company, and 
increasing its capital stock from $25,- 
000 to $100,000, in 1,000 shares of $100 
each. The papers are signed by George 
C. Schmitz, president, and Joseph A. 
Schmitz, secretary. 

SLYTON, MINN.—A petition is be- 
ing circulated for a white way system 
to cost about $2,175. Address village 
clerk. 

GARWIN, IOWA.—The city council 
has voted to call a special election for 
December 22, to grant a franchise to 
the Garwin Electric Company to con- 
nect with the Iowa Light Company lines 
about three miles west of town, where 
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they will run from Montour to Glad- 


brook. If a vote is carried service will 
begin about January 1, 1915. 

TOPEKA, KANS.—Petitions are be- 
ing circulated to submit a proposition 
to vote for a bond issue for the in- 
stallation of a municipal lighting sys- 
tem to retail electric current for com- 
mercial and domestic uses. 


SOUTH CENTRAL STATES. 


JEFFERSONVILLE, KY.—Chester 
P. Wilson, of Indianapolis, president 
of the United Gas & Electric Com- 
pany, has opened direct negotiations 
with the light and gas committee of 
the city council as to a new contract 
for street lighting in Jeffersonville. 
When the old contract expired some 
time ago the city contracted with Owen 
B. Carr to supply the service, but the 
courts held the contract invalid and 
the United Company has been furnish- 
ing the current. The council com- 
mittee is considering replacing the old 
are lights with a tungsten incandescent 
service and this point is being consid- 
ered. 

SCOTTSVILLE, KY.—The Scotts- 
ville electric light plant has passed into 
the hands of J. W. Hood, who has 
purchased the lease of Mays & Schlin- 
ker which has nine years yet to run. 
The plant, renewed a year ago by the 
former lessees, is thoroughly up to 
date and efficient. 


WESTERN STATES. 


LA JUNTA, COLO.—Steps have 
been taken toward building a municipal 
electric light plant for the city. The 
matter of a $7,000 bond issue will be 
voted upon at the spring election. 

SALT LAKE CITY, UTAH.—John 
Mullen, a veteran miner of the Park 
City district, and associates of Salt 
Lake, have practically completed ar- 
rangements for the installation of an 


electric hoist on his Altmore prop- 
erty, located three miles west of 
Springdale, in Nye County, Nevada. 


Mr. Mullen has been using a wind- 
lass and the present depth of the shaft 
makes it practically impossible to pro- 
ceed further with that method of hoist- 
ing. He is confident that the Altmore 
will become one of the big producers. 
A contract has been entered into with 
the power company at Bishop for the 
necessary electric power. Shipments 
are to be started as soon as the work 
of installing the hoist has been com- 
pleted. 

TUCSON, ARIZ.—A bond issue for 
street lighting will be voted upon at 
the city election on December 14 to- 
gether with other issues totaling 
$239,000. 

PILOT MOUND, MAN.—The board 
of trade has endorsed a proposal for 
an electric light plant, and the town 
council will be asked to grant a 20- 
year franchise for erecting the plant 
free from taxation. 
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VANCOUVER, B. 
are being made by City Electrician 
Fletcher to carry out the recommenda- 
tions of the Civic Bridges and Railways 
Committee of the council regarding the 
lighting of the new Hasting Street via- 
duct. New nitrogen-filled tungsten 
lamps will be used, and will result in 
a considerable saving to the city. Bids 
for furnishing the necessary equip- 
ment, ornamental standards, lights etc., 
and for the installation of same will be 
received about the first of the year, 
according to reports. O 

EVERETT, WASH.—A committee, 
composed of members of the Riverside 
Business Men’s Association, is investi- 
gating the proposition of installing an 
incandescent lighting system on Hewitt 
Avenue, east of the viaduct. The mat- 
ter will be taken up before the council 


C.—Preparations 


as soon as the committee reports 
back. O. 
SPOKAN] WASH.—Petitions in- 
volving expenditure of $110,000 in 
lighting of Sprague Avenue, from Di- 
vision Street, with electrolier lighting 
system, will be filed with Commission- 
er of Public Utilities C. M. Fassett. 
TACOMA, WASH.—The council at 
a recent meeting authorized the city 
attorney to prepare an ordinance to 


provide for lighting D Street between 
South Seventh and Seventeenth, similar 
to the system on Pacific Avenue and C 


Street The system cost $17,000. Com- 
missioner of Light and Water, Owen 
Woods, will shortly receive bids for 
materials and installation O. 
VANCOUVER, WASH.—J. H. Cun 
ningham, of this city, recently filed 
with the county auditor, Clarke County, 
a notice of the appropriation of 500 
cubic feet per second of the water of 
the east fork of the Lewis River. The 
water is to be used for hydraulic and 
electric power for municipal lighting, 
manufacturing and other commercial 
ASHLAND ORE.—Preliminary 
steps have been taken toward bonding 


the city for $32,000 tor the construc- 


tion of an auxiliary light plant and the 

purchase of ditional equipment. 
SILVERTON, ORE.—The installa- 

tion of a complete system of electric 


lichting 


same te 


include the placing of 


cluster lights in the business section 
and single lights in the residence dis- 
trict, is being promulgated by the city 
council, and in line with this, a special 
ommittee has been appointed to draft 
plans for the proposed work. Bids for 


furnishing the equipment and installing 
the same will be received in the imme- 


diate future The council is also con- 
sidering asking bids for furnishing cur- 
rent for the system ona five-year con- 
tract. Q), 

LOS ANGELES, CAL An or- 
dinance has been passed creating a 
conduit district, which includes all por- 
tions of Los Angeles Street, between 
Alameda Street and the southerly line 
of Plaza Street, and prohibiting the 
maintenance of poles and wires in that 
section. 

SAN FRANCISCO, CAL.—Recom- 


mendation has been made to the Board 
of Supervisérs that the sum of about 
$28,000 be drawn from the Municipal 
Railway fund for lighting Van Ness 
Avenue, it being planned to attach the 
lights to the railway trolley poles. 
WEAVERVILLE, CAL.—Bids will 
be received by the supervisors of 
Trinity County up to January 7 for a 


ELECTRICAL 


franchise to erect poles, etc., for the 
transmission of electricity in the coun- 


ty as applied for by the California- 
Oregon Power Company. 
PROPOSALS. 


VACUUM SYSTEM.—Sealed pro- 
posals will be received at the office of 
the Supervising Architect, Treasury 
Department, Washington, D. C., un- 
til December 18, for a vacuum clean- 
ing system in the United States court 
house, postoffice, etc., at Louisville, 
Ky., in accordance with drawing and 
specifications, copies of which may be 
had at the. office of the supervising 
architect or the custodian. 

INTERIOR LIGHTING F I X- 
TURES.— Sealed proposals will be 
opened at the office of the Supervising 
Architect, Treasury Department, Wash- 
ington, D. C., on January 4, 1915, for 
interior lighting fixtures for the United 
States post office at La Junta, Colo. 
Drawings and specifications may be 
tained f the custodian of site at La 


ob- 
trom 
Junta, Colo., or at the office of the su- 
pervising architect. 

ELECTRIC CRANES.—Sealed pro- 
posals indorsed “Proposals for Electric 
Traveling Cranes” will be received at 
the bureau of yards and docks, Navy 
Department, Washington, D. C., until 
December 12, 1914, for three electric 
traveling shop cranes at the naval sta- 
tion, Pearl Harbor, Hawaii. Plans and 
specifications may be obtained on ap- 


plication to the bureau. H. R. Stan- 
ford, chief of bureau. 
ELECTRIC LIGHT PLANT.— 


Sealed proposals will be received by 
the mayor of Bay Minette, Ala., until 
December 15, for furnishing materials, 
machinery and for constructing a com- 
plete water works system, sewer sys- 
tem and electric plant. Plans and 
specifications are on file in the office of 
the mayor. The electric plant will in- 
clude one 50-kilovolt-ampere, 1,200 
revolutions per minute, belted, three- 
phase, 60-cycle, 2,300-volt generator, 
two-panel switchboard, exciter, and 
two miles of pole line work complete. 
W. D. Stapleton, mayor 
ELECTRICAL SUPPLIES.—Sealed 


proposals will be received at the office 


of the quartermaster, Fort Bayard, N. 
M., until December 10, for furnishing 
miscellaneous quantity of electrical 


supplies, including three choke coils, 
three lightning arresters, one watt-hour 
meter, three lightning arresters, one 
water weigher, one steam gauge, one 
pump, one transformer, three standard 
wrenches, four pipe wrenches, plier, 
three screwdrivers, six files and nine 
twist drills. For information address 
C. F. Ellefson, second lieutenant, 7th 
Cavalry, acting quartermaster. 


FOREIGN TRADE OPPOR- 


TUNITIES. 

[Addresses may be obtained by writing (men 
tioning file number) to the Bureau of Foreign 
and Domestic Commerce, Washington, D. C or 
to the nearest of its branches at Boston, New 
York, Atlanta, Chicago, New Orleans, Seattle 
and San Francisco.] 

NO. 14,447. ELECTRICAL SUP- 


PLIES.—An electric light company in 
South America informs an American 
consular officer that it would like to re- 
ceive catalogs from American manu- 
facturers of electrical appliances of all 
kinds, except power plant equipment. 
Articles suitable for household use are 
particularly desired. 
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NO. 14,474. ELECTRICAL GOODS. 
—A South American firm wishes to 
get in touch with American manufac- 
turers of electrical goods and equip- 


ment. Correspondence may be in Eng- 
lish. 
NO. 14,504. ADVERTISING DE- 


VICES, ETC.—A business firm in the 
Dominion of Canada desires to be put 
in touch with American manufacturers 
of advertising novelties and devices, 
household and office necessities, and 
electrical and mechanical devices. 

NO. 14,522. ELECTRIC MOTORS 
AND ACCESSORIES, LATHES, 
TOOLS, STEEL CABLES, ETC.—A 
large firm abroad wishes to correspond 
with reliable firms in the United States 
manufacturing the above articles. The 
consul states that it can furnish. ex- 
cellent references. Correspondence 
may be in Russian, French or German. 

NO. 14,543. DRY BATTERIES.—A 
foreign business firm informs an Amer- 
ican consular officer that it wishes to 
correspond with American manufac- 
turers of dry batteries. 

NO. 14,604. ARC-LAMP CAR- 
BONS.—A consul reports that a firm in 
his district is anxious to be placed in 
communication with American manu- 
facturers of arc-lamp carbons. The 
concern in question is a large buyer 
of this class of goods well as of 
other electrical accessories. Owing to 
the disturbed commercial conditions in 
Europe the firm must seek supplies 
elsewhere. 

NO. 14,618. ELECTRIC MACHIN- 
ERY, DYNAMOS, TRANSFORM- 
ERS, MOTORS, ETC.—A merchant of 
high standing has requested the Amer- 
ican consul to place him in communica- 


as 


tion with American manufacturers 
of dynamos, transformers, motors, 
switches, and materials for electrical 


installation, such as lamns and insulat- 
ing tubing, electroliers, electric heaters, 
water boilers, and general domestic ap- 
pliances. The consul states that this 
firm, with its several branches, does an 
extensive business. Correspondence 
may be in English. 

NO. 14,626. ELECTRIC GLASS- 
WARE, FLASH LAMPS, ETC.—A 
firm abroad is desirous of communicat- 
ing with manufacturers in the United 
States of electric glassware, flash 
lamps, and batteries for such lamps. 

NEW PUBLICATIONS. 

BUREAU OF STANDARDS.—The 

following scientific papers of the Bu- 


reau of Standards, Washington, D. C., 


have lately appeared: No. 223. “The 
Testing of Potentiometers,” by Frank 
Wenner and Ernest Weibel; No. 224. 


“The Emissivity of Metals and Oxides,” 
by G. K. Burgess and P. D. Foote; No. 
225. “Adjustments of the Thomson 
Bridge in the Measurement of Very 
Low Resistances,” by F. Wenner and 
E. Weibel. 


MERCHANT MARINE.—The 
American Steamship Association, 17 
Battery Place, New York City, has is- 
sued a pamphlet entitled “Restoration 
of the American Merchant Marine.” 
This shows by comparative figures the 
difficulties under which the American 
ship suffers in international trade and 
the futility of expecting an American 
merchant marine to be built up if reg- 
istry is confined to American-built ves- 
sels and present legal difficulties con- 
tinued. 








December 5, 1914 





NEW INCORPORATIONS. 

NEW YORK, N. Y.—The Nichols 
Electric Company has been incorporated 
with a capital of $25,000. Incorporators: 
Nicholas Macaluso, 1 West Broadway, 
New York; Joseph Cerami, New York; 
Josephine Giaimo, Paterson, N. J. 

NEW YORK, N. Y.—Standard Tele- 
phone Appliances, Incorporated. Elec- 
trical appliances, etc. Capital, $50,000. 
Incorporators: George B. Coddington, 
Arthur E. Tucker and Stallo Vinton, all 
of 41 Park Row, New York City. 

HAMILTON, IND.—The Quincy & 
Hamiiton Electric Railway Company has 
been incorporated with a capital of $525,- 
000 to build an electric railway from 
Quincy to Hamilton. The incorporators 
are Charles S. Carscallen and others. 

MOBILE, ALA.—The D’Olive Elec- 
tric Company has been incorporated to 
engage ina general electric supply and 
repair business. The company is cap- 
italized at $2,000. The officers and in- 
corporators are: President, Charles S. 
Mode, Chicago; vice-president, Harry 
N. Alter, Chicago; secretary-treasurei 
and general manager, Louis O. D’Olive, 
Mobile. 

FINANCIAL NOTES. 

Harris, Forbes & Company and Perry, 
Coffin & Burr have concluded negotia- 
tions for the purchase of $1,200,000 first- 


mortgage five-per-cent 30-year bonds of 
the Ohio Light & Power Company, a 
subsidiary of the American Gas & Elec- 


tric Company, dated May 1, 1914. It is 
expected that these bonds will shortly be 
offered to investors at 90 and interest. 

The Consumers’ Power Company, which 
controls the electric light and power 
business of a large portion of the state 
of Michigan, including some of the most 
important manufacturing centers in the 
state, has sold approximately $500,000 
first-lien and refunding five-per-cent 
bonds to Harris, Forbes & Company, N. 
W. Harris & Company, and Perry, Coffin 
& Burr, of Boston, and the Harris Trust 
& Savings Bank, of Chicago. These 
bonds are part of an outstanding issue 
of $12,936,000, secured by a direct mort- 
gage on water rights and, through the 
deposit of collateral, by a first lien on 
all of the properties of eight constituent 
companies and on the properties of three 
additional constituent companies subject 
to their outstanding bonds. The com- 
pany’s income account continues to show 
satisfactory increases, net earnings for 
the year ended September 30 being more 
than twice the bond interest requirements 
on all outstanding bonds. 





Dividends. 

Term. Rate. Payable. 
Am. Pr. & Lt. Com. 1% Nov. 25 
Brooklyn Rapid Tran.. .Q 1.5% Jan. 1 
Chicago Telephone 2 Dec. 31 
Conn. River Pr. pf... Dec. 1 
Eastern Tex. Elec. Jan. 1 
Mass. Elec. pf........§ J Jan. 1 
Montana Power pf...... E Jan. 2 
Montana Power com....Q 0.5% Jan. 2 


Reports of Earnings. 


CLEVELAND, SOUTHWESTERN & COLUMBUS 


RY. 1914 1913 
September gross ........ $ 113,018 $ 114,658 
Ree 48,279 48,295 
Surplus after charges 15, 734 15,967 
Nine months’ gross..... 950,589 939,426 
BONE GOURD 60 csiccseecs 382,955 377,542 
Surplus after charges... 91,644 93,078 





YOUNGSTOWN & OHIO RIVER RAILROAD. 
° 1914 


September gross ........ $ 27,174 $ 25,017 
Net after taxes......... 10,224 9,550 
Surplus after charges... 6,057 5,383 
Three months’ gross.... 76,956 75,081 
Net after taxes......... 28,842 27,622 


16,342 15,122 


Surplus after charges... 
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AMERICAN GAS & ELECTRIC. 

Five subsidiaries of the American 
Gas & Electric Co. report for the twelve 
months ended September 30, 1914, as fol- 
lows: 

Atiantic City ELectric: 


1914 1913 
Gross earnings ......... 473,714 $ 452,630 
Net after taxes......... 234,528 227,818 
Surplus after charges... 127,919 118,943 


Canton ELEcTRIC: 


Gross earnings ......... $ 510,856 $ 388,204 

Net after taxes......... 242,489 196,280 

Surplus after charges... 178,350 139,730 
Rocxrorp ELectric: 

Gross earnings .........$ 490, 163 $ 449,190 


Net after taxes......... 264,384 

Surplus after charges... 171,577 
ScRANTON ELEcTRIC: 

Gross earnings ......... $1,084,548 $ 874,264 

Net after taxes......... 648,260 524,467 

Surplus after charges... 406,513 331,949 
WHEELING ELEcTRIC: 

Gross earnings 


239,483 
150,375 


337,345 $ 299,061 





Net after taxes......... 158,996 137,985 
Surplus after charges... 90,358 81,970 
NORTHERN OHIO TRACTION & LIGHT. 

1914 1913 
September gross ........ $ 311,656 $ 289,022 
Net after taxes ........ 116,289 119,802 
Surplus after charges... 64,862 72/271 
Balance after preferred 


dividends 





Nine months’ gross..... 2,725 3 59% 
WOE RECS GRMGB. cc cccccs 1,065,541 973,662 
Surplus after charges... 610,295 560,465 
Balance after preferred 
dividends ............-- 474,863 449,584 
CAROLINA POWER & LIGHT. 


The Carolina Power & Light Co. re- 
ports for the twelve months ended Sep- 
tember 30, 1914, as follows: 


1914 1913 
Gross earnings ......... $1,245,939 $1,071,402 
Operating expenses..... 656,040 554,039 







eee 589,899 »263 
Interest charges ........ 389,119 356, "059 
RN sccmtcuetawne cows 200,780 161,204 
Preferred dividends 84,122 79,590 
ES onacddistenwiaans 116,658 81,614 
SAN JOAQUIN LIGHT & POWER. 
1914 1913 
September gross ....... $ 157,123 $ 154,293 
INGE BECOP GAMOE. 2.ccccise 100,224 63,311 
Surplus after charges... 57,887 31,750 
Nine months’ gross..... 1,392,390 1,279,463 
Net after taxes......... 881,098 681,041 
Surplus after charges.. 506,668 371,150 





CONSUMERS POWER OF 


MICHIGAN. 





September gross ....... $ 
Se 
Surplus after ——- i 28,999 
Twelve months’ gross... 3,377, 089 3,064,186 


rrr ere 
Surplus after charges 


PERSONAL MENTION. 
MR. HENRY GRENACHER, for 


several years connected with the en- 


117,925 


987,446 


1,635,840 
712,206 


gineering department of H. M. Bylles- 
by & Company, has been appointed 
efficiency engineer for the Byllesby 


properties, in which capacity he will 
visit the various plants and co-operate 
with the local managers in approving 
efficiency of station operation. 
PROFESSOR JOHN 
SWEET, of Syracuse, N. Y., has been 
awarded the John Fritz medal “for his 
achievements in machine design and 
pioneer work in applying sound en- 
gineering principles to the construc- 
tion and development of the high-speed 
steam engine.” The presentation took 


EDSON 


place in the auditorium of the En- 
gineering Societies Building, New 
York, on Wednesday, December 2. 


MR. B. E. SUNNY, president of the 
Chicago Telephone Company, in his 
interesting address at the recent meet- 
ing of the Telephone Pioneers of 
America, at Richmond, Va., called at- 
tention to the fact that Richmond was 
the birthplace of the electric trolley, 
as it was there that Mr. Frank J. 
Sprague installed the first electric line 
during the winter of 1887 and 1888, 
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has been in continuous service 
In addition to being one 
of the earliest and strongest factors 
in telephone development, Mr. Sunny 
devoted several years to electric light- 
ing and electric railway advancement 
and ‘is still largely interested in these 
branches of the industry. 

MR. JOHN W. GRAHAM, of Twin 
Falls, Idaho, will fill the vacancy left 
on the Idaho public utilities commis- 
sion by the recent resignation of Judge 
D. W. Standrod. Governor Haines an- 
nounced the appointment of Mr. Gra- 
ham. Mr. Graham has been practicing 
law in Idaho for the past four years. 
He is 41 years of age and a native of 
Canada, but was educated at the Uni- 
versity of Nebraska. He practiced his 
profession in Fremont, Dodge County, 
Neb., and was for four years prose- 
cuting attorney of that county, and 
had altogether fifteen years experience 
as a lawyer. The appointment, which 
he has just accepted, will hold until 
four years from the first Monday of 
January, 1915, since Judge Standrod 
held the long term on the utilities com- 
mission. “I tendered the appointment of 
Mr. Graham only after I had given the 


which 
ever since. 


matter long and thorough considera- 
tion,” said Governor Haines, “and I 


have the utmost confidence in his abil- 
ity and his fitness for the place. I am 
more than pleased that he has accepted 
the appointment. It was a question, 
however, not of finding a man who 
would accept the office, but one who 
could fill it. I am sure Mr. Graham 
is the right man.” 
MR. WILLIAM F. 


appointed 


BAUER has been 
manager of the Chicago 
othce, Edison Storage Battery Com- 
pany, succeeding Charles B. Frayer 
who retired November 30 to devote 
himself to private interests. Mr. Bauer 
is a pioneer in the storage-battery field 
and has been a familiar figure in rail- 
way and electrical circles of Chicago 
since he went there in 1906 as sales 
engineer of the Electric Storage Bat- 
tery Company. In 1889 he was the 
electrician in charge of the original 
train lighting equipment of the Chi- 
cago Limited of the Pennsylvania Rail- 
road, a lighting system designed by his 
father, then chief electrician of the 
Pullman Company at Chicago. Later, 
after practical experience with the old 
Electric Accumulator Company, the 
Westinghouse Electric & Manufactur- 
ing Company, and the Pullman Com- 
pany, he became train electrician of the 
Lake Shore Limited in the employ of 
the Wagner Palace Car Company. In 
1901 he joined the forces of the Con- 
solidated Railway Electric Lighting and 
Equipment Company and two years 
later was appointed chief electrician of 
the Missouri Pacific Railroad in charge 
of car lighting. Mr. Bauer has been 
with the Edison Storage Battery Com- 
pany about a year as assistant manager 
of the railway department. He is presi- 
dent of the Railway Electrical Supply 
Manufacturers’ Association, an organ- 
ization in which he has been active 
since its formation. 


OBITUARY. 


MR. JOHN C. LOTT died at his 
residence in Freeport, Long Island, on 
November 24. Mr. Lott installed the 


first electric light plant at Freeport 
and Rockville Center, Long Island. He 
was manager of the New York office 
of the Fort Wayne Electric Works, a 
member of the 


American Institute of 
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Electrical Engineers, and well known 
throughout the electrical business in 
the eastern states. 

MRS. WALTER P. PHILLIPS 
died at her home in Bridgeport, Conn., 
on November 29, in her sixty-eighth 
year. She is survived by her husband, 
a son, Albert C. Phillips, two sisters 
and two brothers. Mrs. Phillips was 
the wife of Walter P. Phillips, a well 
known pioneer telegrapher and former- 
ly general manager of the United 
Press. Mr. Phillips is now manager of 
of the advertising department of the 
Columbia Graphophone Company, 
Bridgeport, Conn. 

MR. DOUGLAS S. MARTIN died 
last week at the Boulogne Hospital, 
France, from shrapnel wounds received 
at the battle of Messines on the Bel- 
gian border. Soon after his gradua- 
tion as an electrical engineer from the 
Central Technical College, London, 
Mr. Martin came to this country and 
became editor of the General Electric 
Review. He later made an extended 
trip to the Pacific coast and upon re- 
turning east joined the editorial staff 
of the Electrical World at New York. 
Mr. Martin left New York early in Au- 
gust to enroll in the mounted forces 
of Great Britain. He was 27 years of 
age. He had made a great many firm 
friends in this country who will greatly 








deplore his untimely passing away. His 
brother is Mr. T. C. Martin, secretary 
of the Nationai Electric Light Asso- 
ciation. 


MR. CHARLES E. HANSELL, In- 
dianapolis, Ind., assistant manager of 
The Esterline Company of that city, 
died on November 25 as the result of 
accidental injuries. Mr. Hansell left 
his office for his home at 5.30 Tues- 
day evening, November 24, in his 
motor car, and while en route the auto- 
mobile was struck by a city street car, 
inflicting the injuries which resulted in 
Mr. Hansell’s death the following 
morning. Mr. Hansell was born and 
reared at Medaryville, Ind., and was 
at the time of his death 31 years of 
age. He was graduated from the elec- 
trical engineering department of Pur- 
due University in 1907, and shortly 
after entered the employ of the West- 
ern Electric Company at Chicago. 
Later he was electrical engineer for 
the Duncan Electric Company, La- 
Fayette, Ind., and three years ago en- 
tered the employee of The Esterline 
Company, then at LaFayette, as as- 
sistant manager and instrument en- 
gineer. Besides being known to a 
wide circle of immediate friends he 
was recognized as an authority on elec- 
trical instruments and meters. He was 
a man of untiring energy, and of great 






capacity for work. He is survived by 
his widow and five children, the oldest 
being 12 and the youngest 2 years of 
age. The funeral services were con- 
ducted at his boyhood home at Med- 
aryville, on Friday, November 27. 


DATES AHEAD. 


American Mining Congress. Seven- 
teenth annual session, Phoenix, Ariz., 
December 7-11. Secretary, J. F. Call- 
breath, Denver, Colo. 

Electrical Supply Jobbers’ Associa- 
tion. Quarterly meeting, Tutwiler Ho- 
tel, Birmingham, Ala., December 7-10. 
Secretary, Franklin Overbagh, 411 
South Clinton Street, Chicago, Ill. 

Empire State Gas and Electric Asso- 
ciation. Albany, N. Y., December 10- 
11. Secretary, C. H. B. Chapin, 29 
West Thirty-ninth Street, New York 
City. 

International Exposition of Safety 
and Sanitation. Grand Central Palace, 
New York, N. Y., December 12-19. 

American Association for the Ad- 
vancement of Science. Annual meet- 
ing, Philadelphia, Pa., December 28, 
1914, to January 2, 1915. Secretary, 
L. O. Howard, Washington, D. C. 

Western Association of Electrical 
Inspectors. Annual meeting, Minneap- 
olis, Minn., January 26-28, 1915. Sec- 
retary, W. S. Boyd, Chicago, III. 
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The Beardslee Chandelier Manufac- 
turing Company, Chicago, Ill., has pub- 
lished a handsome catalog describing 
and illustrating a modern and exclusive 
line of Beardslee chandelier effects 
featuring the Beardslee patented Old 
Colony design which typifies the pleas- 
ing decorative styles of Colonial days. 

The Electric Machinery Company, 
Minneapolis, Minn., recently added two 
new buildings to its factory, which will 
increase its capacity over 30 per cent. 
The company has this year done a 
greatly increased business, as is evi- 
denced by the fact that for some weeks 
past its force has been working 24 
hours a day. 

The Continental Fibre Company, 
Newark, Del., is distributing a hand- 
somely printed booklet describing its 
principal products. These include vul- 
canized fibre, Bakelite-Dilecto and Con- 
tinental Bakelite. The characteristics 
of each of these materials are explained 
in detail, together with their fields of 
usefulness. 

The Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, 
Pa., is distributing a handsome cir- 
cular in the form of a letter, calling 
attention to the appropriateness of 
Westinghouse electric ware for Christ- 
mas giving. There are illustrated and 
described 22 pieces of Westinghouse 
electric ware, with prices ranging from 
$2.50 to $20. 

Edwards & Company, New York, N. 
Y., is distributing its catalog of elec- 
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trical house goods. This describes and 
illustrates a very complete line of an- 
nunciator, burglar and fire alarm ap- 
paratus, bells, gongs, special signaling 
devices, door openers, door switches, 
automobile pushes and semaphore sig- 
nals. In addition to the descriptive 
literature there is some interesting and 
useful wiring data and wiring diagrams. 


The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., is distribut- 
ing an interesting piece of printed mat- 
ter describing and illustrating apparatus 
for the automatic control of motors. 
This is shown in connection with house 
pumps and sump pumps, vacuum clean- 
ers, blowers, air compressors and sev- 
eral kinds of machine tools. A con- 
nection diagram shows the method of 
controlling a motor from several loca- 
tions or from different floors by means 
of snap switches. 

Reed & Leonard, 705 American 
3uilding, Baltimore, Md., is the firm 
name of a partnership formed by Clin- 
ton G. Reed and Charles Leonard, to 
deal in electrical material, representing 
manufacturers in Baltimore, Washing- 
ton and vicinity. Both are former em- 
ployees of the Westinghouse Electric 
& Manufacturing Compatiy,, and are 
well posted as to conditions and per- 
sonally acquainted with the trade. The 
concern will be pleased to hear from 
manufacturers who desire sales repre- 
sentation. 

The Chelten Electric Company, 
Philadelphia, Pa., has issued a 1915 
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catalog of Chelten electrical specialties® 


These include push-button switches, 
brass switch plates, plug type recep- 
tacles, screw type receptacles, flush re- 
ceptacles, attachment plugs, pressed 
steel switch boxes, cast-iron conduit 
boxes, adjustable ground clamps, stand- 
ard and special plates, indicating heat- 
er receptacles and indicating switch 
receptacles. The various devices are 
the subject of careful illustration and 
the text explains in detail their char- 
acteristics and uses. 

The Mabbs Hydraulic Packing Com- 
pany, 109 North Canal Street, Chicago, 
is distributing some new literature re- 
lating to Mabbs rawhide packing. This 
packing has been on the market since 
1890, and is made of braided strips of 
specially prepared rawhide. Due to the 
nature of the material of which it is 
made, the packing is anti-frictional ior 
the reason that rawhide is practically 
a lubricant in itself. This packing is 
the invention and development of John 
W. Mabbs, a well known Chicago en- 
gineer, who has been for the last 30 
years in charge of some of the largest 
power stations and isolated plants in 
the country. , 


The George Cutter Company, South 
Bend, Ind., has’ ready for distribution 
some interesting literature relating to 
a new line of Cutter street hoods for 
series and multiple circuits, adaptable 
for use with all sizes and types of in- 
candescent lamps, including Type “C” 
Mazda lamps; electric lighting and wir- 
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ing devices, this covering the very ex- 
tensive line of equipment of this char- 
acter for which the Cutter Company is 
famous. There is also a bulletin de- 
scribing Cutter ornamental lamp posts 
and an interesting series of questions 
and answers which. give to the sales- 
man a most instructive message regard- 
ing ornamental street lighting and the 
selling of Cutter posts. 

The Joseph Dixon Crucible Company, 
Jersey City, N. J., is mailing an inter- 
esting card in the form of a miniature 
production of a barrel of Dixon boiler 
graphite. The card is printed in two 
colors and on the inside calls atten- 
tion to the fact that for nearly four 
score and ten years the company has 
had at its command all forms and 
grades of graphite and therefore has 
no incentive to use or recommend other 
than the correct grade of Dixon boiler 
graphite. This graphite is said to re- 
duce fuel consumption, prevents the 
hardening of scale and gives to the 
surface of the boilers a smooth polish 
preventing pitting and making the re- 
moval of scale easy by gentle mechan- 
ical action. 

The Interstate Electric Company, 


New Orleans, La., will be pleased to 
send to those interested on request 
some interesting literature respecting 
the Ieco manifold plug and the Ieco 
steer warms. The manifold plug com- 
bines three separate devices into one. 
It may be used as a primer for prim- 
ing the car without raising the hood; it 
may be used as an electric vaporizer 
to start the car on extremely cold 
days, and it is also claimed to be a 
gasoline saver when used as an auxil- 
iary air valve. The steer warms are 
laced onto the steering wheel and in 
the small sizes consume about 18 watts. 
These enable the driver to keep a tight 
grip on the steering wheel and make 
driving comfortable in the coldest 
weather. 

The K. & H. Trolley Wheel Com- 
pany, Dayton, O., has placed on the 
market a trolley wheel manufactured 
under the Kissinger patents. The 
principal claim for the new wheel re- 
lates to its simplicity, the construction 
enabling the user of the wheels to 
change wheels by simply removing two 
nuts and lifting the wheets out. The 
metal used is of a special mixture and 
the combination of the wheel and harp 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 1109 


produces, the manufacturers claim, the 
lightest weight equipment of this kind 
on the market. Through the use of 
a graphite bushing the wheel is auto- 
matically lubricated from a heavy 
grease reservoir. The manufacturers 
state that an average life of 25,000 
miles on difficult roads has been shown 
in actual performance. 

The Klingelsmith Electric Truck 
Company, 79 West Monroe Street, Chi- 
cago, has ready for distribution a bulle- 
tin describing its multi-battery system 
for electric vehicles. This bulletin pre- 
sents a very interesting study for the 
equipping of electric vehicle service 
stations. A floor plan of a multi-bat- 
tery system service station is shown, 
the dimensions in this plan being 100 
feet wide by 160 feet deep. This area 
affords storage space for about 360 bat- 
teries and a capacity for supplying bat- 
teries to about 900 pleasure cars and 
trucks, while battery changes can be 
made at the rate of 250 per hour. Pri- 
vate service stations or small public 
service stations can be planned on 
the same lines, using as much or as 
little space as may be required for the 
number of vehicles to be handled. 


Record of Electrical Patents. 
Issued by the United States Patent Office, November 24, 1914. 


1,117,965. Laminated Brush for Electrical 
Machines and Method of Making the Same. 
O. E. Becker, Chicago, Ill. Consists of 
earbon plates coated with copper. 

1,118,004. Art of Transmitting Sounds by 
Means of Hertzian Waves. W. Harrison, 
New York, N. Y. Transmitting currents 
a modified by intermittent flashes of 
ight. 

1,118,006. Apparatus for Treating Liquids 
with Ulitra-Violet Rays. V. Henri, A. Hel- 
bronmner, and M. von Recklinghausen, 
Paris, France, assignors to R. U. V. Co. 
The liquid is introduced at the bottom of 
a rotating funnel, in the upper portion of 
which is a quartz lamp. 

1,118,024. Electrical Switch. J. H. Law- 
rence, assignor to J. J. Geisen, Covington, 
Ky. Step-by-step drum switc 

1,118,035. Conductor-Cable Support. W. 





1,118,087.—Street- Marker. 


F. Meschenmoser, New Dorp, N. Y. Per- 
forated partition with bushings for separat- 
ing cables in joints of conduit. 

1,118,056. Conduit or Pipe Bender. C. 
Ross, St. Louis, Mo. The jaw opening is 
adjustable. 

1,118,064. Electric Protection System. W. 
M. Scott, Radnor, Pa. Special circuit- 
breaker for a three-wire generator. 
1,118,087. Street-Marker. T. Wight, as- 
signor to Frank Tilk Ornamental Iron 
Works Co., Kansas City, Mo. A translu- 
cent name plate mounted on the post is 
internally illuminated. (See cut.) 

1,118,099. Battery-Charging System. C. 





E. Beach, assignor to G. O. Kapp, New 
York, N. Y. Time-controlled cutout for 
charging circuit. 

1,118,100. Trolley Stand. F. W. Bishop, 
assignor to Holland Trolley Supply Co., 
Cleveland, O. For mounting on top of car. 

1,118,105. Trolley Device. S. H. Coyne, 
assignor to Westinghouse Electric & Mfg. 
Co. Electrically controlled pneumatically 
operated trolley pole. 

1,118,116. Combination Woodworking Ma- 
chine. W. A. Elliot, Toronto, Ont., Can. 
Includes a circular saw driven by an elec- 
tric motor. 

1,118,120. Selective Signaling Device. M. 
F. Geer and R. C. Leake, assignors to Gen- 
eral Railway Signal Co., Gates, N. Y. A 
three—position electromagnet armature con- 
trols contacts through pawls and sectors. 

1,118,121. Protecting Seal. C. A. Gilling- 
ham, assignor to ational Carbon Co., 
Cleveland, O. Inverted trough-shaped bat- 
tery terminal cover and seal. 

1,118,126. Carbureter. R. W. Harroun, 
assignor to Electric Renovator Mfg. Co., 
Pittsburgh, Pa. Contains an electric heat- 
ing coil. 

1,118,148. Electrically Conducting Lubri- 
cant. G. Pommerhanz, assignor to Standard 
Chemical Co., Bayonne, N. J. Consists of 
emulsified metal salt of a fatty acid and 
water-soluble oil. 

1,118,172. Method of Reproducing Elec- 
trical Variations. H. D. Arnold, as- 
signor to Western Electric Co. Consists in 
establishing an ionized stream, maintain- 
ing a balanced non-arcing circuit through 
part of the ionized vapor and deflecting 
the stream to and fro. 

1,118,173. Electric Relay. H. D. F. Ar- 
nold, assignor to Western Electric Co. 
Comprises means for producing an ionized 
stream, a deflecting electromagnet and an 
auxiliary cathode in the stream and in the 
field of the magnet. 

1,118,174. Alternating-Current Gener- 
ator. H. D. F. Arnold, assignor to Western 
Electric Co. Includes an oscillatory cir- 
cuit in a field of ionized vapor. 

1,118,175. Electric Relay Apparatus. H. 
D. F. Arnold, assignor to Western Electric 
Co. Includes means for producing an ion- 
ized stream. 

1,118,176. Negative-Resistance Repeater. 
H. D. F. Arnold, assignor to Western Elec- 
tric Co. Includes means for maintaining a 
state of ionization in the vessel. 

1,118,188. Electric Switch. J. Desmond, 
assignor to W. S. Potwin, Chicago, II. 
Controlled by pressure through a dia- 
phragm device. 

1,118,200, Humidifier. J. I. Haynes, St. 
Louis, Mo. Electric fan moves an endless 
strip of fabric through a bath. 


W. O. Holt, assignor to Livermore & 
Knight Co., Providence, R. I. Collapsible 
stand for portable lamp. 

1,118,219. Sound-Recording Apparatus. J. 
Noll, assignor to American Telephonograph 
Corporation, Wilmington, Del. Relay-con- 
trolled electric recorder. 

1,118,228. Oscillation-Detector. G W. 
Pickard, assignor to Wireless Specialty Ap- 
paratus Co., New York, Rectifier 
consists of the conducting non-copper com- 
pound of sulphur. Linnaeite, in contact 
with oxide of zinc. 

1,118,230. Telephonic Instrument. G. R. 
Preusse, assignor to Detecta Phone Co. of 
America, New York, N. Y. A holder sup- 
ports two receivers. 

1,118,243. Lighting Fixture. C. D. Speel- 
man, St. Joseph, Mo. Combination fixture 
with stiffening disk and connecting member 
having wire passages and joining the gas 
pipes. (See cut.) 

_ 1,118,256. Switch. C. J. Anderson, as- 
signor to Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. Has means for locking the 
switch in open position. 

1,118,269. Means for Utilizing Waste 
Energy. J. L. Creveling, Wilmington, N. 








1,118,243.—Fixture Connection. 


C. Exhaust from internal—combustion en- 
gine is conveyed to a thermoelectric gen- 
erator which charges an ignition battery. 

1,118,283. Carrier-Pigeon Signal. R. H. 
Holdefer, Baltimore, Md. Alarm with cir- 
cuit-closer in a dove cote for actuation by 
the entering bird. 

1,118,296. Accelerating Device for Alter- 
nating-Current Motors. W. D. Lutz, as- 
signor to Otis Elevator Co., Jersey City, N. 
J. Comprises electromagnets with wind- 
ings of different numbers of turns de- 
pendent for operation in regular succession 
upon current of uniform pressure and de- 


1,118,203. Standard for Electric Lamps. creasing frequency. 
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1,118,311. Automatic Railroad Block Sys- 
tem. P. J. Simmen, Berkeley, Cal. Inter- 
action of cab and track circuits. 

1,118,320. Electric Water-Heating Fau- 
cet. E. C. Webster, East Oakland, Cal., as- 
signor of one-half to H. Gruenhagen. Has 
vertically disposed heating chamber. 

1,118,324. Electric Switch. H. H. 
and W. J. Markham, London, England. 

cast-iron box. : 
— Temperature- Regulator. Cc. R. 
N. ¥. Electric-motor-op- 
and temperature control 


jerry 
In- 


closed 
1,118,328. 
turley, Yonkers, 
erated dampers 
for the motor. . . 
333. Electric Regula or. J. Le re= 
o ., New York, N. Y., assignor to Safety 
Car Heating & Lighting Co. Ele tro- 
nagnetic ally controlled variable pentetance. 
ms 118,340. Transmitter Bracket, A. F. F. 
sls ; assignor to Western flectrik so. 
one St enetal bracket with adjustable lug “ 
‘ 1,118,371. Electric Locomotive. tric 
sch 6 s assignor to Genera ) ' 
C aot ee 1n0tor is above and geared to a 
c shaft connected by side rods to the 
ACHE ‘ I 


drive wheels 
1,118,380. 


Cre- 


Vapor Electric Device. wv. = 
Story. Jr., assignor to General Electri« 0. 
1 1 ludes electric heater for anode. » 

"t 118,382. Propelling yn A oo 
‘ctr >, Thomson, ass r 
Gena OTiectric Co. Includes induction 
~- cama — operated in parallel at full load 
er eam rtenated at light loads. (See cut.) 
‘Electrical Heating Device. P 
Ww ‘teanb. assignor to General Electri« o 
haan toro fi rnace resistor composed of a re- 
ete "core und a silicon shell electrically 

parallel. ‘ 
Electric Cooking Device. H. 
I enor to General Electric Co. 
I tric range with storage oven. 

ee s18.399 and 1,118,400. Electrode. J.T. 
H "Dempster ussignor to General Electri 
- AY 


and con 


1,118,387. 


fractory 
connected 
1,118,392. 
» Ball, ass 


-light electrode consisting of a 
‘magnetite and titanic material 
of less than one-ninth in 


Co 
mixture of m 
with ur ,dditior 
\romite 


Electric Incandescent Lamp. 
hied. assignor to General Elec- 
Has 


weight of <« 
1,118.402. 
F. Di 
tric 
holders 2 
1,118,408. Arc Lamp. t 
enor to General Electric Co. 
1 mechanism 


kens¢ 


Cc groups of filament 
o. 


three 
Fleming, as- 
Special feed 
ind are-striking for magnetite 
lamp ec Satie : 
herer. C. A. Glass, Greens- 
a Rotating open cup with loose 
oherer particles over whic his a terminal 
engagine successive portions thereof ‘ 
1,118,414. Flame Arc Lamp. ¢ A B. 
Halvorson, Jr., assignor to General Electric 
Co Magazine lamp with several parallel 
sets of electrodes. ’ 
1.118.416. Vehicle Signal. J. B 
and H. R. Kennedy, Los 
Solenoid-operated semaphore. fj 
1,118,418. Electrical Terminal Device. R 
HW. Henderson, assignor to Westinghouse 
Lamp Co Comprises a receptacle, molten 
metal contained therein and _ projecting 
ibove its edge and means for heating the 


Hawks 


Angeles, Cal. 


Jabs, 
Switzerland Includes a continu- 
irrent-reversing contact. 
1.118,433. Compensating Winding 
Polyphase Commutator_ Machines 
Drum Armatures. H. Mever-Delius, 
to General Electric Co. The stator 
winding is divided into two sections for 
each phase, each wound over 240 degrees, 
the two sections being relatively displaced 
by about 120 degrees and wound in reverse 
directions 


1,118,444, 
L. T 


etal 
4,118,422. Electric Master-Clock. A. 
urich 


2ur 
ally rotating ~ 
with 


as- 


signor 


Maximum-Demand Indicator. 
Robinson, assignor to General Elec- 
tric Co Comprises a watthour meter ele- 
ment. an indicating wattmeter element and 
means for indicating the maximum reading 
of the latter 
1,118,446. Insulating Coil. H. Roos, as- 
to General Electric Co. Consists of 
several turns of flat conductor each wound 
insulating sheet. 
Electric 
sks, assignor to F. C. 
Oven with conductive 
and a luminous radiant 


signor 


Cooking Apparatus. 
Austin, Chi- 
heating 


cago 
heating 


element 
element 

1,118.464. Arc Lamp Electrode. M. H. 
Bake toston, Mass., assignor to American 
Flaming Are Lamp Co Has a longitudi- 
nally projecting metal feed-regulating 
strip 

1,118,467. Pistol Flashlight. J. Block, 
assignor to Interstate Electric Novelty Co., 
New York, N. Y. Has an electric lamp in 
the barrel, a battery in the handle and a 
contact on the trigger. 

1,118,490, Automatic Telephone System. 
D. S. Hulfish. assignor to Canadian Inde- 
pendent Telephone Co., Ltd., Toronto, Can. 
Includes means for disconnecting any of 
the lines from the busy-tone circuit and 
connecting it to the trunk circuit. 
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1,118,525. Automobile Signal. G. W. 
sarringer, Lawrerice, N. ¥ Electric lamps 
for automatically illuminating a semaphore 
arm when swung to operated position. 

1,118,545. Wire-—Clamp for Insulators. C. 
Giovannoni, Enterprise, Oreg. Has clamp 
plates adapted to hold the wire between 
them. 

1,118,563. Ignition Device. T. J. Loftus, 
Castella, Cal., assignor of one-half to H. 
Bell. A contact is oscillated into inter- 
mittent engagement with spark plug. 

1,118,571. Air and Electric Coupling for 
Railroad-Trains. B. C. Nelson, Oakland, 
Cal., assignor of one-half to W. Gregory. 
Includes switch and air valves simultane- 
ously operated before opening or closing the 
coupling. 

1,118,597. Baseball Indicator Board. H. 
B. L. Taggart and O. B. Wortman, Phila- 
delphia, Pa. Has rows of electric lamps to 
indicate the course of the ball and runners. 

1,118,608, Time-Element Device. y. 
Wilkinson, assignor to Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. Thermostatically 
controlled circuit-breaker. 

1,118,617. Power-Transmission Gearing. 
V. G. Apple, assignor to Apple Electric Co., 
Dayton, O. Electric starter for internal- 
combustion engine includes motor-dynamo, 
storage battery and automatic switches 
and clutch. 

1,118,617. Power-Transmission 
V. G. Apple, assignor to Apple Electri« 
Magnetically operated roller clutch 
above. 

1,118,623, 
senjamin, 
Mfz. Co., 
lock. 

1,118,632. 
System. G. A. 
cludes a regulating 
matic means periodically to 
mary current with variations in load. 

1,118,633. Automatic Voltage- Regulator. 
G. A. Burnham. Includes a constantly run- 
ning motor-driven interrupter in the shunt 


Gearing. 
Co. 


for 


Electric-Lamp Socket. R. B. 
assignor to Benjamin Electric 
Chicago, Ill. Has coil spring lamp 


Automatic Voltage-Reaulator 
Burnham, Essex, Mass. In- 
transformer and auto- 
vary its pri- 


1,118,382.—Electric Ship Propulsion. 


part of the field resistance of the 
shunt field. 

Safety Train-Control Appara- 
tus. F. T. Jones, assignor to Jones Safety 
Train Control System Co., Baltimore, Md. 
Electrically operated through ramp rail 
contacts. 

1,118,655. Calling Device. W. Kaisling, 
assignor to Kellogg Switchboard & Supply 
Co., Chicago, Ill. Finger-operated; for auto- 
matic telephone. 

1,118,678. Electrical Measuring 
ment. J. Patrick, Detroit, Mich. 
damping coil for D’Arsonval-type 
ment. 

1,118,684. 
Ross, Chicago, II. 
lower electrode. 

1,118,694. Disk Strain-Insulator. L. Stein- 
berger, Brooklyn, N. Y. Comprises a disk 
with spiral ridge formed on its surfaces. 

1,118,699. Permutation Electric Switch. 
G. Stupar, Chicago, Ill. Operated by tum- 
bler lock. 

1,118,717. Electric Indicator. J. W. Wiley 
and J. A. Kropp, Oak Park, Ill. A num- 
ber of adjustable circuit-closing disks are 
rotated together. 

1,118,737. Automatic Compression Refrig- 
erating Apparatus. G. P. Carroll, Bridge- 
port, Conn. Includes. electrically driven and 
controlled compressor. 

1,118,751. Attachment for Wall 
phones. A. E. Ellsworth, Oakes, 
For holding receiver to the ear. 

1,118,763. Electric Stove. W. V. Hardy, 
Indianola, Miss. Heating elements assem- 
bled in box. 

1,118,765. Electrical Sign. T. S. Hastings, 
Detroit, Mich. Includes a number of high- 
potential lamp circuits and individual cir- 
cuit-breakers for each. 

1,118,772. Timed Controlling Device. W. 
I. Hoopes, Jr., Ardmore, Pa. Alarm clock 
closes switch. 

1,118,780. Telephone 
D. Jones, Philadelphia, Pa. 
of construction. 


around 
generator 


1,118,654, 


Instru- 
Special 
instru- 


Lamp. M. A 


Electric Arc . 
mounting of 


Special 


Tele- 
nN. 


Transmitter. A. 
Covers details 
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1,118,797. Automatic Train-Stop. W. S. 
Pike, Red Oak, Iowa. Motor-driven medns 
for actuating the locomotive throttle valvd 
and air-brake valve. a 

1,118,827, Electrical Fitting. G. . B. 
Thomas, assignor to Bryant Electric Co., 
ag = Conn. Combined switch and 
pilot light. 

1,118,847. Attachment for Trolley Harps. 
W. Eggers, Baltimore, Md. Has grooved 
guide rollers on each side of the wheel. 

1,118,866. Sign. J. J. Jones, Pittsburgh, 
Pa., assignor of one-half to G. H. Blaxter. 
Electric lamps behind translucent letters. 

1,118,686. Metallic-Vapor Lamp. F. 
Kerschbaum, Cambridge, England. Quartz 
mercury-vapor lamp with two radial mag- 
nets on opposite sides of the lamp. 

1,118,870. Scrubbing Machine. es & 
Lane, Chicago, Ill., assignor of one-half to 
M. H. Swafford. Includes motor-driven 
pump. 

1,118,872. Electric Iron. W. S. Lyle, Jr., 
San Francisco, Cal. Has pilot lamp in the 
end of the handle directly over the point 
of the iron. 

1,118,891. Train-Control System. J. Ames, 
Montrose, Iowa, assignor of one-sixth each 
to L. C. Miller, J. C. Schee and T. S. Robi- 
son. Combined electric signaling and con- 
trol system, governed by track circuits. 

1,118,892, Train-Control System. J. 

Ames, assignor of one-sixth to L, Cc. Mil- 
ler and one-eighth each to G. Brown, J. C. 
Schee, T. S. Robinson and E. Leech. Mod- 
ification of above. 
_ 1,118,900. Mercury-Tube Switch. T. B. 
Freas, assignor to Thermo Electric Instru- 
ment Co., Newark, N. J. Has adjustable 
needle contact. 

1,118,905. Seal for Vapor Electric Ap- 
paratus. R. D. Mailey, assignor to A. ° 
Noyes, Boston, Mass. Has a pulverulent 
barrier covering the seal. 

1.118,906. Manufacture of Electrical Re- 
sistances. A. W. Maley, Harnsworth, Eng- 
land. Soft-iron grid is formed and then 
case-hardened. 

1,118,910. Automatic Telephone System. 
A. H. Dyson, assignor to Kellogg Switch- 
board & Supply Co., Chicago, Ill. Special 
vibratory relay for extending the trunk cir- 
cuit to the called line. 


Patents Expired. 

The following United States electrical 
patents expired November 23, 1914, 

593,981. Apparatus for Electrically Heat- 
ing Metals and Ores. G. D. Burton, Bos- 
ton, Mass. 

593,984. 
Canada. 

593,986. Separable Recording Meter. J. 
R. Cravath, Chicago, Tl. 

593,988 Resistance Device. 
mings, Chicago, II. 

594,020. Apparatus 
into Underground Conduits. 
ton, St. Louis, Mo. 

594,060. Telephone. = 
Yoru, 3. ¥. 

594,069. Means for Regulating Operation 
of Elevators or Traveling Cars. .. 
Emery, Lexington, Mass. 

594,034. Automatic Circnit-Controller. C. 
W. Price, Newark, N. . 

594,051. Electric Battery. D. 
liams, Philadelphia, Pa. 

594,122. Indicator for Underground Elec-— 
tric Railways. H. C. Reagan, Jr., Philadel- 
phia, Pa. 

594,131. Bell 
E. S. Dickerson, 

594,143. Regulating Roentgen- 


Trolley. R. W. Clarke, Victoria, 


G. K. Cum- 


for Feeding Cables 
W. H. Johns- 


Berdell, New 


a 


Ss. Wil- 


Extension for Telephones. 

Philadelphia, Pa. 

tay Tubes. 

M. P. Rice, Schenectady, N. Y 

594,144. Regulation of Alternating-Cur- 
Systems. Cc. Steinmetz, Lynn, 


Inductor Dynamo. C. P. Stein- 
metz, Schenectady, N. Y. 

594,150. Starting Device for Alternating- 
Current Motors. W. J. Foster, Schenec- 


Section Insulator. J. Hoffman, 


Schenectady, N. Y. 
594,156. Roentgen-Ray Tube.  ° We 
Newark, N. J. 
Automatic Burglar-Alarm. J. 
Baughman, Dalton, O. 
594,198. Switch-Operating Mechanism. 
Cc. Elwee, Allegheny, Pa. 
594,227. Electric Switch. A. C. Brockies, 
London, England. 
594.247. Electric Cable. J. D. Gould, 
Brooklyn, N. Y. 
594,256. Electric Railway Signal and 
Safety Device. K. Korn, Seward, Nebr. 
594,281. Automatic Signaling System. C. 
W. Price, Newark, N. J. 
594,306. Electric Time Switch. A. B. Wil- 
liams, Waco, Tex. 
594,313. Storage or Secondary 
R. Ashley, Port Republic, N. J. 
594,363. Telephone System. A. F. Swan, 
Bayonne, N. J. 


Battery. 
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A New Electric Garage for Charg- 
ing on the Constant-Potential 
System. 

Just 


ville, Ky., is the Electric Garage Com- 


getting under way in Louis- 
pany, which is inaugurating in that city 


an exclusively electrical proposition, 
prospect of building up a 
The 


plan of the enterprise, the location and 


with every 


large and _ profitable business. 


accommodations and, more important 


still, the equipment, all partake of nov- 


elty, while the business itself should 


blaze the way for similar ventures in 


cities all over the country. 


The plan is to specialize on electric 


vehicles and on fast and efficient serv- 


ice; the location is in the heart of one 


of the fashionable residence sections 


in a building which harmonizes with 


the residences adjoining it, and the 


equipment is the first that the General 
installed com- 


Company has 


the 


Electric 


plete in way of motor generator 


systems of charging on the constant- 
potential plan. 
that, 


Louis\ ille 


the company is agent 
the Ohio 


Klectric, one of the most popular cars 


Besides 


in the district for 


in the field, a circumstance that goes a 


long way toward insuring constant 


growth of the business handled by the 


garage as successive sales of the car 


are made, it being reasonable to expect 


that nearly every car which the com- 


pany sells will be taken care of at the 


garage which sold the vehicle. George 


G. Bader, who is president of the 
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Front View of Electric Garage, 


company, previously represented the 


Ohio company in Louisville, and was 
persuaded to go into the garage com- 
was organized in order 


would be 


pany when it 


that a high-class machine 


identified with the new venture, and so 
that 


would be 


owners of Ohios in Louisville 


interested in it from the 
start 
The 


$25,000 


organized with 
After Mr. 


Bader president the directors chose J. 


company Was 


capital. electing 
vice-president; F. S. 
J. Wood- 
This done, the 


P. Ouerbacker, 


Ouerbacker, secretary, and 


ford Button, treasurer. 


ground for the site of the garage was 


Interior View of Electric Garage, Louisville, Ky. 


Louisville, Ky. 


purchased at 1817 South Third Street, 
and plans for the building were gotten 
Neighbors at first 
but 


under way at once. 
showed a disposition to protest, 
when they were made familiar with the 
details of the company’s program these 
objections were removed and the con- 
struction went ahead. 

Several things determined choice of 
the location. First, it i 
neighborhod where there were numer- 


must be in a 


ous people who owned or could afford 
must be on a main trav- 
Third 
wide, level, well paved from the river 
the 


electrics. It 


eled thoroughfare, and Street, 


to Iroquois Park, probably most 
used automobile road in the city, met 
this test, as the locality met the other. 
Again, the the 
approximately on the level of the street, 
totally 


site of garage must be 


so that even discharged cars 


could be driven into it. This condi- 


tion was fulfilled by the site selected. 
The block, the 


east between 


same 


Street 


houses in the 
Third 


Avery, are of a 


side of 


Bloom and previous 
date, substantial though not showy, but 
they are occupied by families of means, 
refinement and careful of the general 
appearance of the block. Immediately 


opposite is the Magnolia Garden, a 


popular restaurant and outdoor resort 
where food and drinks are served, and 
where, in the summer especially, there 
are always numbers of cars, both gas 
and electric, parked at the curbing. 
These surroundings made some rather 
important 


architectural requirements, 
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lus ne yatteries while they are being 


ught six rheostats for each distribut- 
adjoi charged Lamps on extension cords ing panel, but finds that three on each 
k side would answer for double the ca- 
feet of depth \lthough only a very few of the ele pacity, while Mr. Bader says that a 
his, bu ric garages in the country have made _ portable rheostat would answer all pur- 

nd will use to date of the constant-potential poses. 
Ss and system of charging batteries, one it \ll the wires are inclosed in steel 
' | conduits and nothing is exposed except 
ei the only examples enerally the flexible cables which end in the 
princi] ur und charging plugs. These plugs, devised 
Ir. Bader and made under his direc- 
tion, are interesting, being built accord- 
Ys OF LOU ing to the usual pattern, though much 
hey were found to be neces- 
€ syst sie rthts sary because the ordinary plugs blis- 
ge , : with the heavy current carried 
' ing parallel betweer iter and through them. The large plugs used 
ere made by soldering the ends of 
‘ ee he charging process t the wires to copper lugs, which in turn 
ge as igi S 150 \t 1 were bolted to copper lips, with suff- 
cient spring to insure that they would 
fo ampere \ tl engage with the plug sockets. The re 
erse end of the plug, incased in wood 
with removable top, is cut so as to ad- 
O1 »] it the entire cable, thus protecting 
he whole makes a plug heavy 
Ss not ke hances witl 5 ne nough to avoid any chance of trouble 
5 does tC know the nat The company started with about 15 
| ichines assured and has been adding 
series with rheostats it is not un- to them regularly. Nothing like ca- 
ual tor : pacity application is required. In fact, 
{ their cars wont take more charging does not begin to any extent 
amperes thout irning up,” yntil about 11 o’clock at night, and the 
lectricity equipment makes easy work of it. Very 
Y little attention is required, once the 
re an enthusiasth terest whi connections have been made. For in- 
ses well for the pleased cus stance the operator can begin on two 
"ad illy discharged cars. In half an hour 
Pp mn ga ol Novel or less, supposing a beginning was 
erature on no 1 made at 150 amperage on each, there 
would be another 150 amperes avail 
except enheit, while normal charging ope ble to begin charging a third totally 
WC discharged battery. Soon another could 
stallat tiie . ul el Vas e attached \s the charging decreases, 
ore room would be made for others, 
curve keeps going down, 
npanys 1 iquat n still more and more cars can be added 
aT motor-generator set, Operating vit] intil all the plugs are at work. Mr. 
s ; entral-station current, occupies a con Bader says the working capacity of this 
irage is very nearly three times, at 
ts best, that of the old types. Four 
hours are required for each car, instead 
per cent, and t tor cul of the 8 or 12 under the old method 
iker is set % ‘o amperes his Che regular cables from any charg- 
tis reguiated Pirrill regula ng outlet will reach three cars backed 
oO plac e, while there are several extra 
iH conditiol load and wit ills long cables provided so that more cars 
é : number of machines up to the total still can be charged while standing in 
her carrying Capacity DY 600,000-C1Tr¢ ular the open space on the floor, that 1S, the 
story milmain feed wires the current is car- aisle down the center. Without any 
tl the generator panel to further preparation, the garage now has 
ltl accommodations for 50 cars. Be- 
sides, it is in position, during the noon 
tending out dle of each side o le garage hree hour, to refill or at least boost truck 
ls about 28 rheostats are used only for each of batteries so that service can be pro- 
ed [his makes these panels, each of which is con vided for the rest of the day. There 


prevents nected with three charging outlets, set has not been a hitch in operations -so 


ping into the far enough apart along the walls so far \luch attention has been attracted 
sidewal room that when the garage is full there will to the installation from electrical en- 
| pass be be three cars backed up against the gineers from many parts of the 
the wall to inspect bumpers to each outlet. The company country. 
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days to determine the allowance neces- 


THE VALUE OF THE AMPERE.- which may still be traveled. This dis- 
HOUR METER TO DRIVERS OF tence could be determined to within al- 
ELECTRIC TRUCKS. most 100 feet if it were not for the fact 


sary for this increase. 
The exactness of such information 


A. R. Cordner. 


ec Sal ( 
' able ins 
e col it! 
s, chains ‘ 
electric vehicle 
te \\ er sed 
( te i 
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Fig. 2.—Ampere-Hour Meter with Dial Showing Trip Discharge 


and Total Amount of Current Given or Discharged While Battery 
is in Service. 





ition Auto-Type Ampere-Hour Meter 


S t ltau he ittery cecreases will otten, by the selection of smooth 

] lary ears e end, the im and level roads, allow a machine to 

s ours per mile increase, but it will reach the garage when any other method 
nlv take il intell ent operator te Ww would likely have resulied 11) i tow-in 


~ 1¢ 
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’ DISCHARGE @ 
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Sys ova OTS 2 
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' BY8 2 avs oe? 
t 7 ins Me? 3 
~" — ' t= 6/654 
1 r "1 1 
i Al s( mu 'y HARC 
iles vet 
SANGAMO 
requir = re AMPERE-HOUR METER |/9 
d that there is Gamreres[ Go | 
Pei SANGAMO ELEGTRIC CUMPANY 
+ i yility oO ce ( 
Ly ¢ set 


iles run into the 


al aa ed, thus obtaining the 
re-ho msumption per mil It 
is then only necessary to repeat this op 


| 
eratiotl ISil this time the remaining 
I | total discl er 
ampere-hours of the oti discharge ‘ —_ . : 
| ‘ . Fig. 3.—Ampere-Hour Meter, with Two Sets of Totalizing Dials for Trip and Aggregate 
limit to determine the number of miles Records. 
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Pittsburg the city of hills adopts 


The “TroncladzExidie” Battery 


the efficient and economical battery for any road or any load 








One real test for an electric vehicle battery is its ability to give good 
service at low cost, day in and day out, when used in districts that are 
very hilly. f 

The increasing use of the ‘“‘JEXide’’ Batteries — especially the 
“ Tronclad<Exide ’’—in and around Pittsburg is very conclusive evi- 
dence of the high quality of these batteries, the use of which is growing 
so rapidly in all parts of the country. 


The illustration above is a photograph of 5 two-ton electric trucks 
recently put in service by the Duquesne Light & Power Co., of Pittsburg, 
all of which are equipped with “ProncladzExide’’ Batteries. 


The Westinghouse Electric & Manufacturing Co., of Pittsburg (un- 
doubtedly an exceptional judge of batteries), also operates 3 electric trucks 
and 2 electric locomotives equipped with “Wronclad-Exide’ Batteries. 


The McCreery Co., The Western Pennsylvania Humane Society, The 
Rosebaum Company, “The Pittsburg Lunch,” The Kuhn Co., etc., are a 
few of the other prominent companies in Pittsburgh using ‘* Exide¢e’’ 
Electric Vehicle Batteries. 


The largest and most prominent Central Stations in the country are 
large users of ‘‘ Exidc’’ Batteries. 


It’s a wise and profitable policy for Central Stations to recommend 
‘* JExtde '’ Batteries among electric vehicle users. 


THE ELECTRIC STORAGE BATTERY CO. 


Manufacturer of 


The “Chloride Accumulator”, The “Tudor Accumulator’”’ 


The “ Exide’’, “Hycap-Exide”, “Thin-Exide”’ and ‘ Tronclad-Exide’’ Batteries 


New York, Boston, Chicago, St. Louis PHILADELPHIA, PA. Denver, Washington, San Francisco, Seattle 
Cleveland, Atlanta, Detroit, Rochester 1888-1914 Los Angeles, Portland, Ore., Toronto 


886 ‘* Exide’’ Distributors 10 °* Exide ’’ Depots ‘* Exide’’ Inspection Corps 
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the performance of the driver and ve- 


hicle. 

The advantages claimed for the at 
pere-hour meter in commercial work 
re also found by their use on pleasure 
vehicles in wl ic] case tl distant dial 
is used (Fig. 4 and 5 Chis is eat 
cial which can be unted flush on the 
dashboard of the ichine or any ther 
es le locati the et proper 
eing located out of view 
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ment for Private Garages. 
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Here is a typical example of how 
our hard-paste, high-capacity, 
long-life plates act in delivery 
service : 


“The battery purchased from you 
Oct. 12th, 19/1, ran up to July 15th, 
1913, with but one cleaning. On 
taking this battery apart we find that 
the active material in the positive plates 
is now very thin but still hard and 
gritty; the negative plates also look 
very good. 


Twenty-one months’ service on con- 
stant delivery work in New York City, 
yet the plates are well preserved and un- 
harmed by vibration and jolting. Do 
you wonder then that this firm likes 
Gould batteries? 


We succeeded in making really su- 
perior plates for vehicle service four years 
ago, only after years of experimenting. 
We knew then that our manufacturing 
process and our construction were right 
but we proceeded to prove the merit of 
these plates by hard tests on heavy trucks, 
delivery wagons and the like. 


Our booklet, “What Gould Vehicle 
Batteries Are Doing,” cites typical per- 
formances that are worth careful atten- 
tion from every electric user. 


Ask also for quotation and data on re 
newals, and on_ storage batteries for 
power plant service. 


Gould plates fit jars of any make. 


Gould Storage Battery Co. 


GENERAL OFFICES: WORKS: 
30 E. 42nd ST., NEW YORK CITY DEPEW, NEW YORK 


BOSTON: 14-16 Cambria St. 
PHILADELPHIA: 613 Betz Bldg. 
CLEVELAND: 1761-5 E. 18th St. 
DETROIT: 88 E. Congress St. 
CHICAGO: 225 E. 22nd St. 
SAN FRANCISCO: 1448 Van Ness Ave. 
LOS ANGELES: 110 E. Pico St. 
Agents In: Washington, Rochester, Buffalo, Pittsburgh, 
Milwaukee, Minneapolis, St. Louis, Kansas City, 
Omaha, Denver, Topeka, Seattle. 
Canadian Representative: R. E. T. PRINGLE 
Toronto Montreai Winnipeg Vancouver 109 
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GENERAL MOTORS COMPANY 


TRUCKS 


Montreal is one of the hilliest 
cities on the continent, yet the 
Montreal Light, Heat and 
Power Company has found 
that its 5 ton GMC Electric 


always has plenty of power 
for every mileage demand. 


The same is also true of 
GMC Electrics in hilly Seattle and 
Kansas City. 


GMC Electrics are thrifty in 


the consumption of battery power 
because of exclusive features in 
design. 


As a result of these features, 
too, they are economical in running 
expense and more than ordinarily 
reliable. 


Our catalog explains why. Write for it. 


GENERAL MOTORS TRUCK Co 


One of the Units of General Motors Company 


PONTIAC, MICHIGAN 


Branches: New York, Boston, Chicago, Philadelphia, 
Kansas City, Detroit, St. Louis. 


1117A 





— 


ORO ARSE, SE 


SPRY 








the taper 


PRICAL REVIEW AND WESTERN 


arging, clips in the middle which are 


terminals of the shunt-field circuit 


rheostat referred to. 


the 


so ad cluding the 


In closing switch, these two 


clips are engaged 


termediate 


1 


energizing the shunt 
charg- 
the 
the 


next 


tery, which is connected by the 


cable the hinge contacts at 
On pushing 


he dynamo blades 


which serve 


Chis 


com 


( lips 


upper 


dynamo terminals. 


mature, series and 


utatineg uit and 


aching notor supplied 


entarily battery On pushin 


he Swit h t 1 final closed position 
nt supply clips are 
motor cir 
consequently 
direct-current 
reners 
Since machine 


the set is 


mounted on ball 
l the 
required 
art the 


and 


small 


armature 
rotor 1s 
and const 
ly the 

starting lo 
the 


not 


Chis 


battery 


Equipment for Private Garages. very heavy. 


method ot 
it in- 

e dynamo 
it dispenses 

oxes, compensators, 


the 


it reduces 
closing of a 


pauses 


rotor 


> 


between 3 

ht adjust 

¢ 

ar owner 
laptati n charge 


battery has and 


received 


casional »vercharge mn 
same ime sually devoted to 


harging. 
It is 


most 


presumed that in 
the user will put his battery on charge 
has been 


her to 


in the evening and the set 


designed to enable him or do 
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the 
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first, thus 


eld from the bat- 


Vol. 65 


so and to leave it all night. Since 


charging is on an automatically taper- 


ing rate due to gradual increase of 


the counter electromotive force of the 
the latter 


substantially full charge the current is 


battery, when has received 


very low (between 3 and 7 amperes) 


and this rate has been found to be 


practically not injurious, considering 


the normal charging rate for pleasure- 


vehicle lead _ batteries. 
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automatic cuton 


ol some 


the charging circuit shut 
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In case the power is momentarily 


off during the charge the set continues 














Fig. 2.—Compact Arrangement of Lincoln 
Battery-Charging Equipment. 
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amipe ré 
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